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SURE,| BELIEVE IN 
ETHYL-1 USED To 
| DRIVE RACE CARS | 

















| — I used to burn rubber with the best of 
*em. Now all the wife lets me do is read the news of 
the tracks. But J still use Ethyl in any car I drive. 
“Do you know that for the last ten years—every 
winner at Indianapolis has used Ethyl? Any driver 
that went out on the track today without Ethyl in 


the tank—even with the best racing engine ever 





made—would be lapped something terrible. 

“But don’t get the idea that it’s just a speed gas. 
You never see me making a racetrack out of the 
town streets—I use Ethyl to get more power out of 
my old corn popper. It prevents the pinging that 
kills all the life in a car. Treat your bus to Ethyl 
today and see if she doesn’t buzz a lot better!” Ethyl 


Gasoline Corporation, New York City. 


NEXT TIME STOP AT THE 







Dwell ! 
QUALITY oe ETHYL 
GASOLINE ET YL Gam «GASOLINE 
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Ethyl contains lead. ©E. G. C. 1933 
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: lil say its a Century ot [ogress 


_when they can build a Car 
like Llymouth jor A 44S ; 






A CERTIFIED INTERVIEW WITH MR. STANLEY SOMERS OF WRIGHT FIELD, DAYTON, OHIO 


E didn’t need a car, he didn’t espe- 
cially want a new car, he hadn’t the 
slightest idea of buying a car. But one 
good look at the exhibits in the Chrysler 
Motors building at A Century of Progress 
—and Stanley Somers decided he was 
going to have a Plymouth. 
He watched the tests of Floating Power 
engine mountings—the hydraulic brake 


ANDO UP F.0.B. FACTORY, D< TROIT 
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display—the exacting material tests 
Plymouth always makes —the dramatic 
demonstration that shows how much 
stronger rigid-X double-drop frames are 
than conventional types. 

Finally he rode with Barney Oldfield 
around the Chrysler Motors test track. 
And then, as he himself tells it, ““To be 
fair, I looked at others ... but it was 
Plymouth that got my order!” 


The better you understand mechanics 
<.. the more you know of good engineer- 
ing ... the quicker you'll be to see the 
bigger value in Plymouth. Your dealer 
would like to have you compare Plymouth 


with others on twenty or more points. 


Go “look at all three”... and see if you 
too don’t agree Plymouth is a simply mar- 
velous job at $445 and up F. O. B. factory. 


Standard: 2-door sedan $465; 4-door 
sedan $510; rumble coupe $485; busi- 
ness coupe $445. De Luxe: 2-door sedan 
$525; 4-door sedan $575; conv. coupe 
$595; rumble coupe $545 ; business coupe 
$495. All prices F. O. B. factory, subject 
to change without notice. 


See Plymouth at Chrysler Motors Build- 
ing, Chicago Century of Progress. 
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$250 a Month for Life 


py YOU WANT to quit work some day? 
If you do, you should read this 
page carefully. You should then mail the 
coupon at the bottom of the page. You 
will receive by return mail, and without 
cost or obligation, an interesting free 
book which tells all about the Phoenix 
Mutual Retirement Income Plan. 


How the Plan Works 


This new Plan makes it possible for you 
to retire at 55, 60, or 65. You may pro- 
vide for yourself a monthly income of 
$100, $200, $300, or more. 

This life income is guaranteed to you 
by the Phoenix Mutual, an 80-year-old 
company with over six hundred million 
dollars of insurance in force. 

Suppose you decide to retire on an in- 
come of $250 a month when you are 60. 
Here is what you get: 

1. An income of $250 a month, begin- 
ning at age 60 and lasting the rest of 
your life. If you prefer, you may have a 
cash settlement of $33,750 at age 60 in- 
stead of the monthly income. 

2. Upon your death from any natural 
cause before age 60, your wife (or other 
beneficiary) receives a cash payment of 
$25,000. Or, if preferred, your wife re- 
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ceives a monthly income for life. 

3. Upon your death from accidental 
means before age 60, your wife receives a 
cash payment of $50,000. Or double the 
monthly income for life. 

4. If, before age 55, serious illness or 
accident stops your earning power for a 
certain period, you will thereafter receive a 
monthly income toliveon during such dis- 
ability, even if it lasts the rest of your life. 

The cost of a Retirement Income de- 
pends upon your present age and upon 
the amount of income you wish to retire 
on. A Retirement Income does not have 
to be paid for all at once. It may be pur- 
chased on the installment plan. The 
payments are usually spread out over a 


period of 20 years or more. Naturally, 
this makes the payments comparatively 
small. One of the great advantages of 
this Plan is that it begins to operate the 
minute you pay your first installment. 
Even though you should become totally 
disabled, you would not need to worry, 
because your installments would be paid 
by us out of a special reserve fund. 


Send for the Facts 


A 24-page book tells how you can retire 
on an income—how you can provide 
money to send your son to college— 
money to leave your home free of debt 
—money for other needs. Send for your 
copy now. No cost. No obligation. 


PHOENIX MUTUAL 
LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn. 





First Policy Issued 1851 
Copyright 1933, P. M. L. I. Co. 





















































—_— PHOENIX MUTUAL LIFE INSURANCE CO..,813 Elm St., Hartford, Conn, 
— patie Send me by mail, without obligation, your new book describing 
rete THE PHOENIX MUTUAL RETIREMENT INCOME PLAN, 
Name Date of Birth 
Business Addres 
Home Address. — 
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Lo 
make this 


Cruiser 


WI a pocketknife, some single- 
edged razor blades, and a few simple 
tools that are to be found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U. S. battle cruiser /ndianapolis. 
Our complete kit of materials makes it 
easy—so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful. 

The kit contains the hull block sawed 
to the correct outline and with the 
various deck “steps” cut out. With such 


the rest of the work accurately, especially 


instruction sheet to guide you. 

In addition, there are seven pieces of 
white pine for making the various turrets, 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
flagpoles, and the like; an envelope of 
casein glue, and three bottles of the high- 
est grade enamel. 


Postpaid Complete $1.50 





Popular Science Homecraft Guild, 

381 Fourth Ave., New York, N. Y. 
Please send me a complete construction 

kit with enamel finishes and blueprint for 


building a 12-in. model of the U. S. cruiser 
Indianapolis. I inclose $1.50. 


(Print very clearly) 
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1 WISH | COULD 


OR years doctors 
have prescribed 
~ yeast for skinny, 

run-down men and women who want to 
put on flesh. But now, thanks toa remark- 
able new scientific discovery, you can get 
even better results—put on firmer, health- 
ier flesh than with ordinary yeast—and in 
a far shorter time. 

Not only are thousands quickly gaining 
poundsof solid, beauty-bringing flesh-but 
other benefits as well. Muddy, blemished 
skin changes toa fresh, glowing, radiantly 
clear complexion. Constipation, poor 
appetite, lack of pep and energy vanish, 
Life becomes a thrilling adventure. 


Concentrated 7 times 


This amazing new product,called Ironized 
Yeast,is in pleasant tablet form. It ismade 
fromspecially cultured,imported beer yeast 
—the richest yeast ever known—which 
through a new process has been concen- 
trated 7 times—made 7 times more powerful. 





A SKINNY FELLOW 
HASN'T A CHANCE, 


» GAIN SOME FLESH 



















Posed by professional models 





Skinny! New easy 
way adds pounds 
—double quick! 


Astonishing gains with sensational new 
double tonic. Richest yeast known, im- 
ported beer yeast, now concentrated 7 
times and combined with energizing 
iron. Gives 5 to 15 lbs. in a few weeks. 


round out attractively. Complexion 
becomes radiantly clear—indigestion 
disappears — you'll have new, surging 
vitality, new self-confidence. 


Skinniness dangerous 


Authorities warn that skinny, anemic, 
nervous people are far more liable to 
serious infections and fatal wasting dis- 
eases than the strong, well-built person. 
So begin at once to get back the rich 
blood and healthy flesh you need. Do it 
before it is too late. 


Results guaranteed 
No matter how skinny and weak you may 
be, this marvelous new Ironized Yeast 
should build you up in a few short weeks 
as it has thousands of others. If not de- 
lighted with results of very first package, 
your money instantly refunded. 

Only be sure you get genuine Ironized 
Yeast, and not some imitation that cannot 
give the same results. Insist on the genuine, 
with “IY” stamped on each tablet. 





But that is not all! This 
marvelous, health-building 


Special FREE offer! 


To start you building up your 




























yeast concentrate is then 
tronized —scientifically 
combined with three spe- 
cial kinds of iron which 
strengthen and enrich the 
blood—add abounding 
new energy and pep. 


Watch the change 


Day after day, as you take 
Ironized Yeast, you'll see 
ugly, gawky angles fill out. 
Hollow chests develop and 
pipe-stem arms and legs 





12 Lbs. in 3 Weeks 


“After taking Ironized Yeast 
three weeks I gained 12 pounds.”’ 
Frank Piccunas, 6555 S. Wash- 
tenaw Ave., Chicago, Ill. 


14 Lbs. in 21 Days 


“Before 21 days were up I had 
gained 14 pounds. My complex- 
ion was muddy and is now per- 
fect.’’ Yvonne Murray, 906 Dixie 
Overland Bivd., Shreveport, La. 


14 Lbs. in Month 


“I have gained 14 pounds in a 
month."” Joseph H. Clebeck, 3 
Allen St., New York, N.Y. 








health right away, we make 
this absolutely FREE offer. 
Purchase a package of Iron- 
ized Yeast at once, cut out 
the seal on the box and mail 
it to us with a clipping of this 
paragraph. We will send you 
a fascinating new book on 
health, ““New Facts About 
Your Body”’, by a well-known 
authority. Remember, results 
are guaranteed with the very 
first package— or money re- 
funded. At all druggists. 
Ironized Yeast Co., Dept.4510, 
Atlanta, Ga. 
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Want Your Car 
to Stay 
New Looking? 


This 1927 car has 
gone 82,000 miles 
through 38 states. 
Simoniz has kept 
it always looking 
new. Owned by 
Mr. A.A.Mc Clure, 
Miami Beach, 
Florida. 













Then By All Means 


SIMONIZ 


the Finish! 


Every car absolutely needs Simoniz 
to stay beautiful! Motorists and 
scientific authorities agree on that. 
For there’s nothing like Simoniz for 
protecting the finish from injurious 
elements! 


Simoniz guards the finish in all 
weather, makes it last, keeps the 
colors from fading. It eliminates 
washing expense and keeps cars 
sparkling like new year after year. 

If your car is dull, use the wonder- 
ful Simoniz Kleener to restore the 
lustre. There’s nothing quicker, eas- 
ier, safer or better! 
No hard rubbing 
.+.just a few easy 
strokes and your 
carlooks new.Then 
apply Simoniz for 
lasting beauty and 
dependableprotec- 
tion! ALWAYS 
Wiomiem SIMONIZ A 
ns — NEW CAR! 


MOTORISTS WISE ¢ SIMONIZ 











INFLATION OR 
NO INFLATION... 


hese Prices 


Always Go Up! 


By LEON MEADOW, Financial Editor 


paper item about the purchase of 

life insurance by young men about 
to embark upon college careers. In think- 
ing about it, the writer realized that while 
these columns had often been devoted to 
life insurance, its application to young 
men between the ages of eighteen and 
twenty-two or so, had never been out- 
lined completely. 

One of the reasons for this neglect can 
be laid to the fact that the public in gener- 
al has been so thoroughly educated to the 
benefits of life insurance, and so entirely 
sold on its merits, that a discussion of 
life insurance for young men seemed 
rather unnecessary. 

Perhaps it is, insofar as everyone will 
admit that life insurance at an early age 
is a great thing. There are many reasons 
to back up this assumption. And the ma- 
jor reason behind it all, we believe, is the 
peculiar set of conditions which surround 
the matter of life insurance. That is, the 
fact that age and health are in themselves 
two of the basic principles of this form of 
financial protection. 

There can be no speculation about the 
price of life insurance. You can’t buy it 
in the open market. You can’t wait for a 
lower price. Automatically, as each year 
goes by, it becomes more expensive for all 
of us. Inflation or no inflation, sound or 
unsound currency, the price of life insur- 
ance always goes up. On the other hand, 
the sooner a young man starts, the less he 
pays for his protection, and the earlier 
he reaps his benefits in the form of life 
income. 


Re paver ite the writer saw a news- 


HEALTH, too, is tremendously impor- 
tant. Without exaggeration, I ’:now a 
dozen elderly men who have told me in the 
last three years that ~ne of the greatest 
regrets of their lives was their failure to 
purchase life insurance at an :arlier age. 
Not that the increased cost was the stum- 
bling block. For, almost every one of 
those men was willing and able to Day 
double the premium cost—if they could 
have bought insurance. But they couldn’t, 
under any circumstances. Their health was 
against them. They were no longer insur- 
able, at any cost. 

This is important. The young man of 
twenty who qualifies for life insurance by 
passing the medical examination ~equired, 


may not be insurable at thirty, or forty. 
Since none of us knows what the future 
holds in store for us, the wisest thing we 
can do is take advantage of the present. 

Assuming, then, that no one questions 
the need or advisability of buying insur- 
ance at an early age, the next and equally 
important question is “what kind of insur- 
ance to buy?” Here we enter into a dis- 
cussion of values which, in the last analy- 
sis, must be applied to each man’s par- 
ticular circumstances. Yet, there are cer- 
tain general factors which operate alike in 
almost all cases. 

Take a young man of twenty, out of 
school, working at a moderate salary, look- 
ing toward the future with normal possi- 
bilities for a reasonably successful life. 
What kind of insurance should he buy? 

The first answer is insurance that will 
bring him an income at a later age, when 
his earning power is definitely on the de- 
cline. Income insurance is the safest, 
cheapest path he can take to financial in- 
dependence. Assuming that he has no de- 
pendents at the age of twenty, his first 
consideration is himself, 


SOME people will argue that ordinary 
life insurance is cheaper than income 
insurance and that, at his age, relatively 
expensive policies are often too burden- 
some to carry. Let’s dig in a little deeper. 
Ordinarily, straight life insurance, at 
twenty, costs $18.00 a thousand to buy. 
One thousand dollars worth of endowment 
insurance, maturing at sixty, costs $22.80. 
That sounds like a difference of $4.80 in 
favor of ordinary life. Actually it isn’t. 
The average dividend on ordinary life 
over a period of forty years is about 
$6.75. If the dividends were taken each 
year, the net cost of ordinary life would 
be approximately $12.25. On the type of 
endowment insurance described the av- 
erage dividend for the same period is 
around $9.80. This would make the net 
premium $13.00. 

On a cost basis, then, ordinary life is 
seventy-five cents a thousand cheaper. 
BUT—to balance that—or, I should say, 
to over-balance that, is the fact that in 
the thirty-fifth year after a man of twenty 
—has bought a one thousand dollar en- 
dowment policy, the cash value of 
his policy is almost $800, whereas ordi- 
nary life insurance (Continued on page 7) 
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THESE PRICES 
ALWAYS GO UP! 


(Continued from page 6) 


in the same year is worth a bit over $400. 
In other words, endowment is almost 
double in actual cash or loan value. 

Of course, all this is apart from the 


a man of twenty. Here there can be no 
doubt. For $13 invested each year on 
endowment insurance he receives $1,000 
when he reaches the age of sixty. Or, if 
he leaves the dividends with the company, 


vested, he receives in the neighborhood of 
$1,750 at sixty. Surely, that is better 
than continuing to pay premiums on ordi- 
nary life insurance when he reaches that 
age. All the more so, since both types of 
policies are equal in respect to death bene- 
fit values—each calling for the return of 


ever accumulated dividends there are. 


ETIREMENT Income Insurance is 

another form of life insurance which 
sounds more expensive to buy, but which 
is actually cheaper, and far more advan- 
tageous, for a man of twenty to buy. Re- 
tirement Income is not written in units 
of thousand dollars. It is written to bring 
in a definite monthly for life, starting in 
units of $10 a month. To secure that in- 
come for life, beginning at the age of six- 
ty, you invest in $1,040 worth of Retire- 
ment Income Insurance. This costs the 
man of twenty about $30 a year. But the 
average dividends run to about eleven dol- 
lars, so if they are deducted, the annual 
cost is actually only nineteen dollars. In 
return for this amount is a monthly in- 
come of ten dollars for life, starting at 
sixty. Another point of importance on poli- 
cies of this type is the fact that after their 
thirty-second year if they are in force, 
their cash value exceeds their face value. 
Upon event of death any year after that, 
up to maturity, the company pays out the 
cash value. For example, in the thirty-fifth 
year a Retirement Income Policy, guar- 
anteeing a monthly income of ten dollars 
for life, has a cash value of about $1,250, 
and the same death benefit, although it 
was originally written for only $1,040 of 
face value. 

Some time ago, the slogan “Buy It 
Now” was very popular. The appeal, of 
course, was a patriotic one, intended to 
stimulate national recovery. Where insur- 
ance is concerned “Buy It Now” is selfish 
advice. It means protect yourself while 
you can—and when it’s cheapest. 





INSURANCE BOOKLETS 


Several reliable insurance com- 
panies have available free booklets 
on all types of insurance. We shall 
be glad to forward your requests 
for these booklets. When writing, 
please give type of policy you are 
inquiring about—if possible—and 
such details as age, financial sit- 
uation, etc. Address Financial Ed- 
itor, Popular Science Monthly, 
381 Fourth Ave., New York, N. Y. 
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ANTED! Mathematically 
Trained Men for Industry’s 
_-f\. New Reeovery Program 


QUALIFY NOW FOR ONE OF THESE 
BIGGER, BETTER, PERMANENT JOBS 


At last industrial recovery is really on the way. Jobs, contracts 
will soon be waiting. Employers are already looking around for men 
whom they will select as “key-men” to take executive responsibility 
as business climbs up to normal. Are you ready to seize this once in a 
lifetime opportunity to advance yourself, or are you just marking time, 

hoping at best for a small raise in salary, while the better qualified man 
forges ahead of you? 

Don’t wait. Start now to prepare for an important job by mathematics 
training. Now as ever, mathematics is the essential foundation without 
which you haven’t got a chance to get out of the rut. It is the language 
and the principal tool of all science and of all business or industry based 
on science. You need mathematics to solve every technical problem; to 
be able to assume executive responsibility ; to improve, speed up, and check 
on your work and the work of others. Such basic training is quickly 
recognized and gladly paid for. You are automatically singled out from 

the crowd and given preference whether it is a matter of a job, a pro- 
motion, or a contract for work. 


Now—Mathematics Self-Taught— 
Easily, Quickly, Inexpensively 


Now you can take advantage of this easy method which has 
been worked out by an expert for those who do not wish to 
give the time and money required by other methods of mathe- 
matical study. A very simple and extremely interesting group 
of books has been prepared for you by a man who has devoted 
his life to teaching practical men the fundamentals of this 
important subject. 


MATHEMATICS 
For SELF STUDY 


By J. E. Thompson, B.S. in E.E., A.M., Dept. of 
Mathematics, Pratt Institute, Brooklyn. 




























A Com- 


plete 

Course These books start right from the beginning with a review 

and Reference of arithmetic that gives you many short-cuts and “trick” 

Work on : methods of calculation that clip hours from your working 

Mathematics time. Then they go right into higher mathematics, and you are 
‘ surprised to see how clear it is when an expert explains it for you. 


in These Four 
Inexpensive Books 


Starting from the first simple 
principles, these interesting 
books take you, by easy 
stages, into the detailed ap- 
plications of higher mathe- 
matics. Each step is clearly 
explained and is followed 
directly by sample problems, 


Arithmetic for the Prac- 
tical Man— 

Algebra for the Practical 
Man— 

Trigonometry for _ the 
Practical Man— 

Calculus for the Practi- 


As you go along, you see more and more how you can apply mathe- 
matics to your own work—how you can easily solve problems that 
you once had to let someone higher up do for you. In a short time 
you will be tackling with confidence even the most difficult problems. 
And then you will realize how much your knowledge of mathematics 
has accomplished for you. 


An Expert Gives You These 
Simplified Methods 

Mr. Thompson, the author of these books, has had many years 
experience in giving students the kind of mathematical training 
they need in practical work. He presents each practical method 
and problem in the clearest and simplest way. Look up any mathe- 
matical problem that puzzles you and see how quickly you get 
the solution in these books. 


Send No Money 
EXAMINE THESE BOOKS FOR 10 DAYS FREE 


The coupon below brings you the four books for 10 days’ free trial. 


cal Man— After 10 days, return the books to us without obligation or send 
4 Volumes—1240 Pages us the small down payment of $1.65—balance in three monthly 
—lIllustrated payments of $2.00 each (5% discount for cash). 


ee ee ee = MAIL THIS COUPON ee mee oe 
I D. VAN NOSTRAND CO., Inc. 

250 Fourth Ave., New York. 

Send me MATHEMATICS FOR SELF STUDY in 4 volumes. 

the books or send you $1.65 as first payment and $2.00 per month for 3 months—total $7.65. 

(5% discount for cash.) 


(P.S. 10-33) i 


Within 10 days I will either return 
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Would You Kill the Cars 
Or Start With the Drivers? 


Two weeks ago, a dilapidated auto, going 
forty miles an hour, veered across the road 
and piled my new sedan on the curb a total 
washout. According to the financially irre- 
sponsible driver, “something broke” on the 
junk machine. It 
seems to me _ that 
what this country 
needs is a killer for 
oldcars. Therearetoo 
many out-of-condition 
machines, ripe for 
trouble,speeding 
down highways. 
Someone once made 
the wisecrack that if 
you put all the autos 
in America end to end 
you would have Sunday afternoon. The 
traffic is bad enough. But the junk cars are 
worse. Some states are beginning to require 
a mechanical inspection when the license is 
applied for. If all states will fall in line, unfit 
autos will be weeded out —R.A., Chicago, IIl. 


Life May Be a Dream But 
It’s Just as Well to Duck 


A SCIENTIST says that we live in a dream, 
walled off from reality. He argues that since 
we must depend for our knowledge of exter- 
nal objects upon arbitrary mental symbols 
of them, brought to our brain by our senses 
of sight, hearing, and so on, we really do not 
know what they are like at all. Can this be 
true? Granted, that when we feel burned 
after touching a red-hot poker, or jolted upon 
falling downstairs, these may be purely ficti- 
tious imaginings of our own brains. But do 
we not know definitely that if we repeat the 
unwise maneuvers, the same unpleasant sen- 
sations will surely follow? It seems to me 
that it is this definite predictability of events 
that distinguishes our waking life from the 
disordered imaginings of our dreams during 
sleep. It occurs to me that our more orderly 
waking sensations serve a practical purpose 
in preventing our “dream” life from coming 
to an end, whenever we see a taxi headed 
at us—A.H., New Haven, Conn. 


Does This One-Tree Orchard 
Hold the World’s Record? 


I was particularly interested in the article 
on “Midget Gardens” in a recent issue of your 
magazine. Near here, we have something 
equally remarkable—a whole orchard on one 
tree. One hundred and sixteen kinds of apples 
and one kind of pear all are fed from the 
same roots. The orig- 
inal tree was a twen- 
ty-year-old wild ap- 
ple tree. F. A. Good, 
an amateur horticul- 
turist, began grafting 
scions of different 
kinds of apples on this 
tree, eight years ago, 
as a hobby. This sum- 
mer, the total number 
of his grafts has 
reached 117. I believe 
this is a world’s record. If any other readers 
know of bigger “one-tree orchards,” let them 
write in!—Mrs. F. C., Fredericton, N. B. 


WHEE ! THIS IS 
BETTER THAN 


WAR 








ONLY 117 GRAFTS? 
THE PIKER ! 
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Try It on Your Own Bones, 
H.H.S., and Then You'll Know 


Dr. pAMRAU did not make a serious error 
in stating that the bones in older people are 
more easily broken than those in younger 
persons. H. H. S., of New York, should get 
any book on physiology and anatomy and 
study the physiology of the bone. He will 
find that as the bone grows older, it becomes 
harder and more brittle, due to inorganic 
accumulations. If this explanation does not 
make clear the reason as to why the bones in 
aged people are more easily broken, although 
they are harder, he may experiment with a 
glass stirring rod and a steel rod of the same 
diameter and length by dropping the same 
upon the floor. The glass is harder than the 
steel, but it will be shattered. Which, I think, 
proves something regarding our ancient bones. 
—J.C.R., Youngstown, Ohio. 


Suffering Golf Widow 
Demands an Invention! 


I see by the papers we’ve got television— 
again. Oh, yeah? That, to some people, may 
be interesting if true. Me it leaves chilly, if 
not downright cold. What I want is a picture 
dodad on the telephone and thousands and 
thousands of long-suffering wives will join me 
in this demand. When the little woman 
(that’s what you call a “wife”, isn’t it?) calls 
her Joe who is in the locker room, she 
should be able to see 
exactly what his con- HENREE ! 
dition is. If a picture 
of him appeared on 
the screen, he would- 
n’t be able to say in 
muffled, wet tones, 
“Just got in, darlin’, 
and am all ready for 
a shower. Will be up 
in twenty minutes.” 
In reality he is fully 
dressed and is stand- 
ing at the phone with a glass of something 
cold in his hand and hasn’t the slightest in- 
tention of leaving the locker room until the 
last notes of “Sweet Adeline” have been 
washed ashore. If this new television scheme 
will fit a phone, then I’m all for it. And 
please hurry or divorces will increase —Mrs. 
N.G.P., Bronsville, N. Y. 


Here’s a Way to Solve 
The Spring-Acid Problem 


Ir 1s C. S. Y. rather than H. J. P. who is 
confused in his terms in his answer to the 
thought-provoking query: What becomes of 
the energy stored in a spring under tension 
when it is dissolved in acid? Physicists say 
that energy is the capacity for doing work 
and is of two kinds, kinetic (energy of mo- 
tion) and potential (stored energy). A tensed 
spring does contain energy because, under 
proper conditions, it is capable. of doing 
work. In view of the law of conservation 
of energy, then, H. J. P.’s question was 
perfectly legitimate. What does become of 
the potential energy of the spring? My guess 
is that it is converted into heat. It should be 
demonstrable by a simple experiment to 





show that if two like springs, one of which 
is under tension and the other not, are dis- 
solved in two like acid solutions, that the 
temperature of the former would be appre- 
ciably higher than that of the other.—C. A. 
H., Watertown, S. D. 


London Launches Spirited 
Defense of Evolution 


I was amazed recently at the smug dogma 
of C. C. J., Nanticoke, Pa., in regard to 
evolution. On what does he base the state- 
ment that there is no living proof of man’s 
descent from mam- 
mals? There is, in 
any modern book on 
biology, proof of even 
more ancient ances- 
try, namely, evidence 
in the human embryo 
of fish descent. I 
state this hoping that 
it does not hurt the 
vanity of C. C. J. 
But I suppose he will 
tell us that God ar- 
ranged these non-human features in the em- 
bryo in order to fog the biologists. Also, 
C. C. J., there is no doubt that parts of the 
Bible are historically correct, but there are 
also parts that are not so admirable. Its 
fairy stories were sufficient explanation for 
the simple folk they were meant to satisfy, 
but they do not bear modern scrutiny. I 
suggest to C. C. J. that he read “The Sci- 
ence of Life,” by Wells and Huxley. — 
J. H. P., London, England. 


Setting Everyone Right on 
The Iron Rust Problem 


IN A recent issue of your magazine, N. C. 
T. tried to explain S. B. M.’s question about 
the rusting of iron by saying that water 
acted only as a catalyst. However, water 
enters into the reaction to produce rust. 
He has the mistaken idea that rust is an 
oxide of iron. Instead, rust is either a fer- 
rous or ferric hydrate. The latter is formed 
when the ferrous type is exposed to the 
oxygen in the air. The first type can form 
only in the presence of carbon dioxide which 
acts as the catalyst—R. A. C., Newell, Ia. 


Radio Advettisers Want 
Theit Money’s Worth 


Our northern neighbors seem to have the 
right idea when it comes to throttling radio 
advertising. A recent Canadian radio law 
limits the period al- 
lowed for advertis- 
ing announcements to 
a scant five per cent 
of the full program 
time. That leaves the 
soft-voiced announc- 
ers of a_ half-hour 
program just about 
ninety seconds to do 
their stuff. Seems like 
ample time to me. 
Why can’t the pow- 
ers that be pattern radio programs after 
the arrangement in a magazine? No adver- 


HEY, C.C.U.! - RIGHT 
FROM LONDON — 


E 
SILENCER FOR 
ANNOUNCERS 
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tiser would think of asking a publisher tu 
run his ad in large red letters across the 
pages of a story, or article. Why not sep- 
arate radio advertising from the meat of the 
program in the same way ?—L. K. D., Rich- 


He Went Everywhere, Saw 
It All, and Came Back to Us 


Have just finished walking my legs off 
and wearing out the seat of my trousers in 
wheel chairs in an effort to see the Century 
of Progress Exposition. In the course of my 
wanderings I reached 
your exhibit. When I 
got through the crowd 
and saw your splendid 
Mechanical Wonder- 
land, I was certain that 
the World’s Fair was 
worth while. Also it 
made me think better 
of my fellow men be- 
cause there were so 
many of them deeply 
and intelligently inter- 
ested in your exhibit. It convinces me there 
is some hope for the fool race after all. I 
want to thank you for what your exhibit 
taught me.—J.B.W., Madisan, Wisc. 


That “‘N’” Problem Is Back 
For Further Discussion 
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CONCERNING the solution of the “N” prob- 
lem in a recent issue of PopuLAR SCIENCE 
MontTuty, B. R. F. of Exeter N. H. evi- 
dently made the mistake of assuming the 
prolonged sides of the diagonal of the N to 
interesect the corners of the “uprights.” This 
would be giving the width of the diagonal a 
smaller value than that specified in the prob- 
lem as given by G.H. of Lohrville, Ia. I 
found that the quickest way to find the area 
of the N was to calculate the area of the 
“open spaces” and subtract this from the 
twenty-four square inches given by the outer 
dimensions of the figure. In order to do this, 
I found it necessary to use trigonometry. 
With a slide-rule, the closest I could get to 
the correct answer was 16.33 square inches. 
Here is a problem which should prove inter- 
esting, at least, if not difficult. Find two 
numbers, excepting zeros, such that their 
sum, product, and the difference of their 
squares will all be equal. This problem should 
have two sets of answers.—N. D. W., San 
Bernardino, Calif. 


This Astronomical Society 
Builds Its Telescopes 


Dve to a lack of interest in astronomy in 
the Bronx, we have formed an astronomical 
society to encourage the building of tele- 
scopes and the study of other sciences allied 
to the study of the stars. We have one com- 
pleted homemade reflecting telescope and in 
the near future expect to have as many of 
them as we have members.—Bronx ASTRON- 
OMICAL Society, New York, N. Y. 


Harassed Auto Owner Calls 
For Three Needed Inventions 


AFTER spending half a day working on the 
old bus and taking down the screens, I want 
to nominate for the 
Hall of Needed Inven- 
tions three things: 1. A 
car polish that will not 
lose its luster. 2. An 
automobile battery that 
requires no water or 
attention. 3. Windows 
and screens combined. 
(Maybe this will be 
glass that can be made 
porous!) If anyone can 
invent any of these 
things, I’ll be ready to vote for him for 
President !—A. F., Baltimore, Md. 
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Radio Ham Puts in Bid 
For Short-Wave Receivers 


Keep up the good work on radio. I am a 
radio fan and experimenter badly bitten by 
the radio bug. Your chemistry is coming 
along fine. Some of these knockers who 
think they are smart ought to get a dose 
of their own medicine. I like your dope on 
transmitters, but I think there might be 
plenty of BCL QRM where you use modu- 
lated r.f. But, however, it is a mighty f.b. 
outfit for a beginner like me. I am new in 
the ham business. Maybe some of us bugs 
who have built your radio equipment would 
like to have some better short-wave receivers 
to pull in the hams. You might give us some 
new sets upon which we can try our hands. 
—A. Van A., Bayside, N. Y. 


Ice and Water Problem Is 
Now Definitely Settled 


In answer to L. W. B. Kingston, Wis., 
who wants to know why ice floats, I should 
like to say: In studying water and ice, we 
find that water, when cooled to a tempera- 
ture below 3914 degrees Fahrenheit, expands 
and this expansion continues until ice is 
formed. The result is that one cubic foot of 
ice weighs 57.5 pounds while one cubic foot 
of water at 60 degrees Fahrenheit weighs 62.3 
pounds. The specific gravity of ice is .922. 
This is the reason ice floats in water—H. 
W. H., Rockport, Texas. 


How to Find Miles Per Hour 
In All Racing Events 


As AN official timer for races, I have had 
many persons ask me how we figure the 
miles per hour of a race or lap. Of course, 
this is simple arithmetic, but it is surprising 
how few really know how to figure it. Here 
is how it is done: To get miles per hour, 
multiply the miles run by 3,600 and divide 
the product by the time in seconds. Example 
1: An airplane goes 30 miles in 9 minutes 
and 36 seconds. Get 
miles per hour. Nine 
minutes and 36 sec- 
onds are 576 seconds. 
Now 30, the number 
of miles, is multiplied 
by 3,600 and the prod- 
uct divided by 576. 
The quotient, then, is 
the miles per hour, or 
187.5. Example 2: A 
sprinter runs 100 yards 
in 10 seconds. How 
many miles per hour is that? Since there are 
1,760 yards in a mile, the miles run are 100 
divided by 1,760. This quotient is then mul- 
tiplied by 3,600 and the product divided by 
10, exactly as in the first example. The time, 
we find, is 20.45 miles per hour. Announcers 
at racing meets usually give the fime for 
each lap and if you know the length of the 
course, you can figure the speed per hour by 
this formula which you can easily remember 
and use with no trouble at all the instant the 
lap time has been announced.—E, P. V., 
Bakersfield, Calif. 


Here’s a Simple Way to Solve 
The Puzzle About Ether 


Here is an idea for a solution of the 
scientific problem, ‘What does the ether con- 
sist of ?” As far as I know, no way has been 
found to secure a sample of the ether, but 
it can be done in this way: Send a radio- 
controlled rocket into the ether, with a valve 
controlling the inflow of matter or ether, 
into a vacuum tank. The valve would be 
timed to open when the rocket got above our 
atmosphere. When the rocket had reached 
a point about eight miles above our atmo- 
sphere, the vacuum tank would be released 
and lowered safely to earth by parachute. 


HEY! LAY OFF 
MY RACKET 





All of this could be controlled from a balloon 
similar to Professor Piccard’s. This balloon 
would be ten miles above the earth, pre- 
sumably above the Heaviside layer. Observa- 
tions made by the scientists in this balloon 
and later analysis of the contents of the 
vacuum tank would disclose the make-up of 
the ether and also give the true answer to 
the speed at which light passes through it.— 
E. C. J..—Westport, Conn. 


Solving This One, Merely 
A Matter of Common Sense 


One of your correspondents about six 
months ago asked for a right angled triangle 
whose long side was 
to its short side as 
its hypotenuse was 
to its long side; he 
said it wasn’t so dif- 
ficult but I have 
given it a lot of 
thought and can 
only make the grade 
by method of trial 
and error. Won’t he 
come to the aid of 
a distracted party? 
—Here’s a fifth-grade one (a trick one per- 
haps) that came to me recently. With the 
given dimensions it is required to find the 
radius of the circle. The inscribed figure is 
a rectangle. To solve it requires only rudi- 
mentary knowledge of geometry: in fact one 
might say only a modicum of common sense, 
or somep’n—P. C., Troy, N. Y. 


Which Pulls Harder—the 
Fore or Aft Horse? 


Here is one that I would like to have 
someone answer for me: A set of scales, such 
as those held by the popular illustration of 
Justice, will, if more weight be placed in one 
pan than in the other, indicate which side 
is the heavier by that side dropping to a 
lower level and staying below the balancing 
line. Now take a team of horses pulling a 
load: one horse drops farther back. Which 
of the two horses is pulling the greater part 
of the load? Ask almost any farmer and he 
will tell you that the hind horse pulls more. 
If so, how come? The heavier of the pans 
of the scale is down, but in the case of the 
horses pulling a load, the horse pulling the 
harder is back. Does the fact that the scale 
hangs vertically and the horses pull horizon- 
tally have anything to do with it? Does it 
make a difference if the load is moving? 
Does the whole thing revolve around a ques- 
tion of anchorage and leverage, both of 
which may shift, depending upon whether 
the load is in motion or not? I shall be de- 
lighted to receive, from some reader, clear 
answers to these questions, which have been 
worrying me.—O. L. G., Rockton, IIl. 


How Would Portable Lightning 
Rods Do for the Bathers? 


Last summer, half a dozen people were 
killed by lightning on bathing beaches near 
here. Every year the same thing happens. 
Why wouldn’t it be a good idea to equip 
all public beaches with flagpoles with light- 






















ning rods at their 

tops? Then, if the TGATRING | 
lightning struck, it Pron 
wouldn’t hit the bath- FOR eS 


ers. I have no idea ETE os 
what could be done 
to save those who in- 
sist on staying in the 
water during a thun- 
der storm, but maybe 
the sharks and sword- 
fish could be equip- 
ped with lightning 
rods to protect such suicidal bathers. Or 
maybe the fate of such persons is of no 
importance.—Mrs. E. R., New York, N. Y. 
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PONTIAC OUTSELLS ALL OTHER CARS 


IN ITS PRICE RANGE! 


If you invest even as much as these low 
prices, you should certainly demand 


EIGHT 


A STRAIGHT 


THE ROADSTER 


*585 


2-door Sedan, $635 
Standard Coupe, $635 
Sport Coupe, $670 
2-door Touring Sedan, $675 
4-door Sedan, $695 
Convertible Coupe, $695 
t 


All prices f. 0. b. Pontiac. Special equip- 
ment extra, Available on G.M.A.C. terms. 

















A General Motors Value... The 4-door Sedan 


..and what is more, DEMAND a Straight 
Eight with ALL TEN of these advantages: 


1. ASTRAIGHT EIGHT ENGINE that develops 77 horsepower 


and 78 actual miles per hour .. . smooth miles, effortless miles. 


2. THE FISHER VENTILATION SYSTEM that gives occupants 
of your car fresh air, in the amount each desires . . . that lets 
you laugh at the weather . . . that guards the family health. 


3. MODERN APPEARANCE, including V-shaped radiator, 
streamlined bodies, valanced fenders ... fresh as the latest 
style note, smart as a Paris creation. 


4. AMPLE SIZE for roominess and comfort, ample length for 
smooth performance ... 115-inch wheelbase — remember 
and compare. 


5. AMPLE WEIGHT for safety and roadability . . . 4-door 
Sedan, 3265 pounds at the curb. . . it’s good to feel plenty 
of car under you! 


6. DEFINITE PROOF OF FUEL ECONOMY .... more than 


fifteen miles to the gallon . . . just ask any Pontiac owner! 


7. FISHER REINFORCED STEEL BODIES... . the kind used 
on the higher priced cars... no compromises with quality 
in order to simplify production. 


8. FULL PRESSURE METERED LUBRICATION to every 
engine bearing... maybe you don’t understand what that 
means, but what a difference it makes in carefree performance 
and long life. 


9. CROSS-FLOW RADIATOR, giving positive, efficient uni- 
form cooling ...a great performance and long-life factor, 
exclusive to Pontiac. 


10. A MODERN CAR in every sense, not practically out of 
date the minute you buy it—but advanced, protecting the 
future trade-in value. 

You will find ALL of these. vital features 
only in the Pontiac Economy Straight Eight 


But you don’t know Pontiac, even from this description. You can’t 
know Pontiac till you drive it. Do it...and do it now. Then 
you’ll know why Pontiac outsells all other cars in its price range! 


PONTIAC 
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Air Leaks in Polar Waste 





By Anvrew R. Boone 


IVERS that run in the sky. Gulf streams that flow 
through the upper blue. Tides that ebb and flood in 
the atmosphere. In these phenomena of nature, scien- 
tists are seeking a key to the mystery of weather. 

Far to the north, at this writing, “Polar Year” expeditions 
are packing up their instruments after studying the strange air 
leaks of the Arctic ice-cap. In California, transport pilots are 
ploting a daily vertical cross section of the air along their 
routes. At half a dozen American airports, Weather Bureau 
planes climb into thin air once every twenty-four hours to 
record the humidity, velocity and temperature of the various 
strata of the atmosphere. 

Disturbed currents of the upper air have just been linked 
by government experts in the Middle West with the drought 
which has done the most damage of a generation to wheat and 
oats. The great drought of 1930, which came later in the 
summer and was the most severe of Weather Bureau history, 
was attributed by Dr. C. F. Marvin, chief of the bureau, to a 
general stagnation of the air over the North American continent. 

Consequently, it is believed that greater knowledge of air 
currents will lead to a better understanding of how droughts 
and floods are born and will enable meteorologists to make 
long-range forecasts of the coming of abnormal weather. 

The scientists who are carrying on these researches work in 


/ which is shown at up- 


HOLD SECRETS OF COMING 









WEATHER 
RECORDS MADE 
BY PLANES 


Humidity, air pres- 
pressure, and temper- 
ature are automatic- 
ally recorded by an 
aerometeorograph 
when it is carried 
aloft by a plane. The 
instrument, one of 


per left while another 
can be seen on the 
wing of the plane, 
above, was recently 
invented in Germany. 
Its records are made 
on lampblack paper 
as shown at right 


the largest laboratory in the world—the whole atmosphere that 
surrounds the earth and extends for more than fifty miles 
above it. Sixty million billions of tons is the weight of this 
gaseous envelope, a total that would equal the weight of a layer 
of rock 800 feet thick covering the entire land area of the 
United States! 

This envelope is in a constant state of change. Heated air 
rises; cooled air descends. Rising air leaves a partial vacuum 
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This ground operator is receiving radio weati—l 
reports from flyers who record the air pressure 4 ‘ 
wind velocity at each 1,000 feet of altitude. T 
data give a real cross section of the atmosp 


and other air rushes in. In this way winds 
are formed. Some winds blow by fits and 
starts; others form steady currents that 
sweep forever in the same direction; and 
some continue on their curving courses 
half around the world. 

Queer bits of news crop up occasionally 
to give evidence of the long-distance flow 
of these aerial rivers. 

Last year, for instance, a toy balloon 
was released at Watervliet, N. Y., and 
picked up in Derbyshire, England. Car- 
ried by the wind, it had crossed the 
Atlantic. A few months ago, bright yellow 
rain fell in Belgrade, Jugoslavia. It was 
tinted by dust from the scene of a distant 
earthquake. Similarly, red snow, which 
covered the fields of Japan last winter, was produced by 
dust particles blown from the Mongolian desert far to the 
westward in China. When Krakatoa, a volcano near Java, 
erupted with a terrific explosion in 1883, the dust it hurled 
into the upper atmosphere was borne by the winds completely 
around the globe, causing lurid sunsets and unusual cold. 

Such sky currents carry weather in the making as well as 
dust and toy balloons. The vast, and as yet little-understood, 
circulation system of the upper atmosphere is constantly 
brewing wind and rain and an infinite variety of weather. 
More than twenty centuries ago, the writer of Ecclesiastes 
observed: “The wind goeth toward the south, and turneth 
about unto the north, . . . and returneth again according to 
his circuits.” Just what these circuits are is the problem now 
occupying science 

One ingenious theory of how the circulation system of the 
world’s atmosphere functions has been advanced by the noted 
Norwegian meteorologist, Dr. J. Bjerknes, who recently visited 
A Century of Progress Exposition, at Chicago. 

According to his hypothesis, the gaseous envelope above the 
earth is divided into compartments, in which there is a regular 
interchange of warm and cold air masses. For example, in the 
North American compartment the heated air from the tropics 
rises and flows northward while the cold air from the Arctic 
descends and moves south. More than 300,000,000 tons of 
air, he calculates, move in this way over North America. 
At about the latitude of Alaska, the two walls of air meet. 
But they do not mix. 

The cold air sweeps to the west and the warm air is de- 
flected to the east. Sometimes, the moving masses of warm 
air climb over the polar currents. Again, the cold air breaks 
through and surges south. What happens along this Polar 
front, Dr. Bjerknes maintains, produces the high- and low- 
pressure areas of the middle latitudes and determines the sort 
of summers and winters we have. 


With the psy- 
chrometer, which 
is shown here be- 
ing prepared for 
use, the humidity 
of air is found 
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Two years ago, the “radio probe,” invented by the Russian 
meteorologist, Dr. P. Molchanov, proved that one phase of 
the Norwegian’s hypothesis is entirely correct. When the 
Graf Zeppelin made its Polar flight, Molchanov released 
several of his special sounding balloons, with their tiny radio 
sets automatically reporting changes in temperature, and dis- 
covered that at an altitude of ten miles above the Arctic ice 
the air began to get warmer. This proved that currents from 
the tropics do overlie the cold air of the northern ice-cap 
in accordance with Bjerknes. 

An important feature of the labors of the “Polar Year” 
expeditions, which have been working in the Arctic since the 
summer of 1932, has been a search for air leaks in this giant 
reservoir of cold air hanging over the Arctic regions. These 
leaks, or places where the cold air most fre- 
quently surges south, have much to do with 
bringing cold waves to the United States in 
winter and cool, wet spells in summer. The 
blocking of these channels by the walls of warm 
air produce mild winters. 

There are two main paths down which these 
tongues of cold air appear to travel. 
One is down the Mackenzie River 
valley in Canada, and thence to the 
Mississippi basin of the United 
States. The other is down Hudson 
Bay- and across the Great Lakes. 
Air leaks that effect the weather 
in Europe and Asia are visualized 
as coming down over the North 
Atlantic and Pacific oceans and 
over Finland and northern Russia. 

When the “Polar Year” records 
are checked and correlated, it is ex- 
_ pected they will give us more defi- 
nite information concerning these 
aes {rigid masses of air that flood down 
me @irom the north, A key to our 
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OUR WEATHER FACTORY 


How warm and cold air currents 
brew our weather is made clear in 
this illustration. Tropic and Arctic 
winds meet at the Polar front and, 
sweeping off in two directions, 
cause the “highs” and “lows” that 
govern the storms in North America 


climate lies in the Arctic, according 
to the veteran weather observer, 
Major Edward H. Bowie. He pre- 
dicts that the knowledge gained dur- 
ing these investigations will “very 
probably knock into a cocked hat 
much of what the text-books on 
weather have been teaching.” 

Another scene of recent air-current research is Greenland. 
At the “North Pole of the Winds,” a few years ago, Prof. 
William H. Hobbs, University of Michigan scientist, studied 
the way in which the high, warm currents from the tropics 
“are sucked down as though through a gigantic ventilating 
shaft, cooled, and hurled back again toward the equator in 
the form of hurricanes.” In the shifting air above this dome 
of perpetual ice, answers to many meteorological mysteries 
are hidden. When Greenland, and other key points to the 
north, are manned by year-around observers, the birth of 
storms and shifting weather can be reported and increasingly 
accurate long-range predictions made. 

Already, striking results have been obtained in the predic- 
tion of weather by analyzing moving air currents. For four 
years, the California Institute of Technology and the Mass- 
achusetts Institute of Technology have been cooperating in 
classifying American air currents. By countless recordings, 
they have identified eight types of air that flow across the 
United States from tropical and polar regions. Each has its 
distinctive combination of physical properties. By identifying 
the air masses, and by knowing the direction they are moving, 
the experts can predict just what will happen when they meet, 
exactly as a chemist knows what will happen when two 
chemicals are poured into the same solution. 

Applying this method of weather prediction, Irving Krick, 
twenty-seven-year-old aviation meteorologist, reports he has 
been able to reach a record of ninety-six percent accuracy in 
his forecasts. As a result, one air-line is said to have stepped 
up its completed flight schedules forty-five percent during the 
past year and to have saved $35,000 in operating expenses. 

On every flight, as the pilot climbs for altitude, he reports 
the temperature at each thousand feet. Coming in by radio, 
x : these reports give a vertical cross section of the air and 
Movement of Storm-Forming Air Currents enable the weather experts to (Continued on page 92) 
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BRICKS MADE 
BY INSECT 


Ages before man made 
bricks, a tiny water 
creature knew how to 
make bricks and lay 
them to raise a chim- 
ney like this one 














BEES USE THE 
HOOK AND EYE 


A microscope will show you, on 
the wings of a bee, hooks and 
eyes like those man invented. 
The eyes are a groove and the 
hooks in a row on edge of wing 


NATURE'S 
FIRST TRAP 
Man uses a trap to 
catch animals but 
the trap was first 
used by a plant as 
is shown in circle 
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By ROBERT E. MARTIN 


HEN, during the World War, 

clouds of poison gas were first 

let loose as weapons, most peo- 

ple thought that this was en- 
tirely new. But long before man learned 
to make the crudest of flint axes, nature 
had equipped a considerable number of 
her creatures for chemical warfare! 

If you wish to see an example, you 
should literally leave no stone unturned, 
particularly in slightly damp _ places. 
Sooner or later you will be rewarded by 
hearing a distinct “pop” and. by seeing 
a tiny cloud of bluish smoke float away 
from the vicinity of a small beetle. If he 
had been annoyed by some one of his 
natural enemies, the cloud of noxious 
gas would have served as a protection, 
allowing. him to make his escape while 
the enemy was temporarily out of com- 
mission. This habit of gassing those who 
interfere with him has won the beetle 
the title of Bombardier. 

Some species of ants are equipped with 
acid-throwing apparatus! When attacked, 
they elevate their heads, and project 
from their mouths a jet of formic acid 
which may be sent as far as five inches. 

If you were asked to name one inven- 
tion that man can claim as his very 
own, you might feel perfectly safe in 
saying, the bow and arrow; the gun; 
any weapon that throws a projectile. 
But you would be wrong, for nature 
devised its principle ages before man 
discovered how to kill birds by throw- 
ing stones. 

Many plants, and some animals, use 
projectiles. Perhaps the most startling 
example is furnished by the hunting gun 
used by a fish found in India, called 
Toxotes jaculator. His principal food is 
supplied by the insects that wander over 
the leaves of plants near the water’s edge. 
The fish cannot, however, leap out after 
them, so he decides to shoot them, just 
as the hunter shoots game at long range. 

The Toxotes draws in water, and con- 


tracting his mouth, projects it with so 
much force and certainty that he rarely 
fails to hit the insect aimed at. 

It was only within the last half-cen- 
tury that the hypodermic syringe was 
invented to inject a small amount of pain- 
deadening drug into the blood. 

Nature made this invention long before 
man did, but she filled her. hypodermic 
needles with poison as a means of. de- 
fense for some of her creatures. 

The poison fangs of the rattler, cobra, 
and other poisonous serpents operate 
exactly as does the hypodermic syringe. 

Bees, wasps, mosquitoes, and some ants 
are also provided with hypodermic needles 
filled with poison which, fatal when in- 
jected into other insects, is a painful an- 
noyance to man. These devices differ 
slightly in construction from the serpent’s 
tooth, for the insect’s sting makes its 
wound by the rapid movement of tiny 
lancets, working in the tube through which 
the poison flows. 

Although nature anticipated so many 
of our devices, it is seldom that man has 
secured an invention directly from one 
of nature’s patterns. This, however, did 
occur in building Crystal Palace in Lon- 
don—the first of the all steel-and-glass 
buildings that are now commonly used 
for factories and railroad sheds. 

A vast building was required for the 
exhibition of 1851, and not an architect 
was able to supply a plan to which there 
was not some objection. Suddenly Joseph 
Paxton, a gardener, produced a rough plan 
of a building on a totally new principle. 
He had studied the enormous leaves of 
the Victoria regia, the great water plant 
of which one leaf will support a fair- 
sized child, and had discovered the secret 
of the leaf’s supporting power. 

Paxton simply copied in steel girders 
the arrangement of the ribs of the round 
lily pads, added the familiar glass panes 
of his garden nursery frames, and the 
Crystal Palace was created. In recognition 
of his originality, the obscure gardener 
became Sir Joseph Paxton and an emi- 
nent architect. 








HYPODERMIC 
NEEDLE 


With this needle doc- 
tors inject drugs into 
patients. But its prin- 
ciple is found in the 
sting of a honey bee, 
the construction of 
which the photo shows 
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or Capturing Food Is Matched by the 


Instinctive Skill of Plant or Animal 


Every one knows how much cooler the 
broiling summer day becomes after a sud- 
den thunderstorm, and the student of 
physics knows that the heat has been used 
up in vaporizing some of the water that 
falls as rain, thus cooling the air. Some 
substances, like ammonia and carbonic 
acid, use up more heat in being evapo- 
rated than does water, thus producing a 
greater cooling effect, and in recent years 
man has made use of this fact to produce 
artificial ice. 

Yet long ago nature utilized the effect 
of evaporating carbonic acid and water 
for the benefit of the urn plant of India. 
This tree climber is often ex- 
posed to long droughts. It 
therefore makes use of a cool- 











SHOVEL 


Man is proud of his steam shovels that move dirt with great rapidity 
but countless centuries ago the mole cricket did its digging and build- 
ing, seen in photos above, with its own shovel in just the same way 
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Cowboys lassoing steers 
are no more skillful than 
are chameleons who spear 
their prey with the tongue 
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For the first time in human history poison 
gas was used as a weapon in the World 
War. Long before that, 
Bombardier beetle killed its food with gas 
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EGGS ARE PLANTED 
Much as man plants corn with the 
old-fashioned hand planter, grass- 
hoppers drill a hole in the earth 


10 oro. and deposit a sack containing 


"a v— as many as 8,000 eggs. Above, the 
—— I. locust digging the hole for its 
eggs with the tool seen at far left 


























Man’s tallest skyscraper is 200 times his own height, or 1,200 


feet tall. Termites build enormous structures that are more 
than 500 times their height, like the big one pictured above 


ing apparatus to obtain 
water from the air. 

Some of its leaves are 
strangely jug - shaped. 
From the stem a long, 
many branched root ex- 
tends down into the jug’s 
bottom. The inside sur- 
face of the jug exudes 
water and carbonic acid. 
As this cooling mixture 
evaporates, the tempera- 
ture in the jug is low- 
ered, and in consequence 
the moisture of the air 
collects upon the root 
inside, just as drops of 
water collect upon a 
pitcher of ice-water. 
This moisture runs down 
into the jug’s bottom, 
and is in turn drawn up 
into the plant for its 
own use. 





It would not be news to anybody that 
the industrious beaver invented the mill 
dam, but perhaps it is not so well known 
that he also dug the first canal ever used 
for water transportation. It was cut across 
low, level ground toward the nearest 
standing trees, which the beaver then 
cut and floated along the canal for use 
in dam building or as food logs. 

Human engineers are rightly proud of 
the Panama Canal, but it is really no 
more wonderful than some of the water- 
ways constructed by beaver engineers. 
Ernest Thompson Seton writes of one 
that he observed in the Adirondack 
Mountains of New York, which was six 
hundred and fifty-four feet long, two or 
three feet wide, and two feet deep. 

The dam for which the beaver is 
famous is a no less astonishing feat, for 
it is a solid mass of branches and mud 
which may be twenty feet wide, twelve 
feet high and as much as twelve hundred 
feet long. This (Continued on page 104) 
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HUNT SHIP’S GOLD IN METAL CONE 


Lowering a big metal cone abovea sunken ship from 
which divers will try to raise $10,000,000 in gold 





ENVELOPE SEALER FOR 
USE IN THE HOME 


ONLY two motions are required to close 
an envelope with a new moistener and 
sealer designed especially for home use, 
which enables personal mail to be handled 
as it is in an office. A stroke to the right, 
as shown above, with the flap between a 
felt pad and a water barrel, moistens the 
glue, and a return stroke seals the flap. 
One filling of the water reservoir is said to 
be sufficient for sealing securely and rap- 
idly as many as 1,800 envelopes. 


16 





Above is the huge dome in- 
side which divers will work in 
an effort to recover a sunken 
fortune. At extreme left, the 
Lutine as she looked at time 
of sinking. Arrow in draw- 
ing shows location of gold 
room. No. 1 is iron ballast; 
2, cannonballs; 3, a mast; 
4, markers put down in 1857, 
and 5 is broken wreckage 
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WITHIN a giant metal cone that serves 
the dual purpose of diving bell and caisson, 
salvagers have begun a thrilling attempt to 
recover $10,000,000 in gold from the sunken 
British frigate Lutine, which foundered off 
the Dutch coast more than 100 years ago. 
Now it lies covered by fifteen feet of water 
and forty feet more of quicksand. Shielded 
by the conical dome, the salvagers plan to 
sink a shaft through the quicksand to the 
vessel’s treasure room. 


BIG MAP SHOWS WHERE GERMANS LIVE 


MEANDERINGS of the German people 
about the globe are strikingly portrayed in 
an unusual exhibit prepared by government 


















Big map of 
the world 
made to show 
the distribu- 
tion of Ger- 
man people 
about the 
globe. Tiny 
human fig- 
ures on it 
represent 
Germans 
outside their 
native land 


officials. Tiny human figures have been dis- 
tributed upon a large map of the world, 
each figure representing a unit of German 
population. While the exhibit strikingly 
demonstrates the preponderance of emi- 
gration to German colonies, it shows a scat- 
tering distribution to virtually every corner 
of the earth. The map was prepared under 
the supervision of statisticians attached to 
the German Foreign Institute, at Stuttgart. 
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TELESCOPE CAMERA MAKES 
MOVIE OF WILD BIRDS 





Built like a telescope, this long- 
range camera is operated by three 
men in taking moving pictures of 
wild birds in their native haunts 


POWER PENCIL 
MAKES DESIGN 


HANDLED as eas- 
ily as a pencil, a 
miniature electric 
perforator recently 
placed on the mar- 
ket enables an ama- 
teur to create ar- 
tistic, perforated 
designs on paper. 
The sheet is laid 
upon a desk blotter 
and the design is 
then drawn upon it 
with the vibrating electric needle, which 
may be manipulated free-hand or guided 
along the outlines of a tracing. The tool is 
especially useful in preparing mimeograph 
stencils for schools or offices, as it executes 
the most intricate drawings without danger 
of tearing the stencil or causing unde- 
cipherable blurs on the copies. 
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Picture of hatching duck, above. 
Left, photo of wild birds made 
with the long-range movie camera 


Bu1tt like a telescope, a motion picture 
camera is one of the tools used by German 
government naturalists who are making a 
scientific movie of birds in their native 
haunts. The long-range camera takes clear 
pictures of birds so shy that any attempt 









Wild duck eggs in this glass cabinet are 
watched night and day to be sure the movie 
camera will be on the job at the instant 
the duck begins to emerge from the shell 


to approach within hundreds of 
feet would frighten them away. 
Three men constitute the cam- 
era crew. One, with binoculars, 
directs the filming; another 
keeps the camera trained on the 
birds, while the third cranks the 
instrument, using a special 
shoulder-piece connected to the 
camera by a flexible cable. 

The finished film will show 
the complete life cycle of the 
species portrayed, from the egg 
to the adult. Opening scenes are 
being made indoors, where freshly-laid 
birds’ eggs are kept under day and night 
observation. When the assistant on the egg 
watch reports that one is hatching, power- 
ful lights are flashed on and the camera- 
man hurries to his post to film the fledgling. 


SUIT HANGERS a NEW TRAVELING BAG 


For motorists and 
others with whom lug- 
gage space is at a pre- 
mium, a new type of 
traveling bag has 
been designed. Folded 
double, it may be 
grasped by the two 
handles and carried in 
the hand like a valise. 
Extended full length, 
it may be hung on a 
hotel door or car door 
as at right, or laid flat 
beneath a berth on a 
train or ship. Hangers 
are provided for three 
suits, while pockets 
hold shirts, shoes, and 
all other articles need- 
ed on even an extend- 
ed automobile trip. 
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NEW THREE-WHEEL AUTO MEETS 
ITS FIRST TEST ON HIGHWAY 


Viewep by its Bridgeport, Conn., design- as much power. The single 
ers as the car of the future,a three-wheeled rear wheel steers the car, 
vehicle of radical appearance recently enabling it to turn com- 
received its first public demonstration. pletely around within its 
Though only four feet longer than the own length by pivoting on 
average American automobile, its stream- the front wheels. A rear- 
lined body contains nearly three times as view periscope is mounted 
much useful space for passengers and lug- on the top, while an air 
gage; and at normal driving speeds the scoop ventilates the motor 
new car is said to require only one-fifth at the back. 






























New three-wheeled, streamlined car compared in 
height and length with a conventional model. At left, 
the car and its designers. Note periscope on the roof 
and the ventilator for motor’s radiator at the rear 


BURNING WOOL GIVES 
OFF POISON GASES 


BURNING woolens emit poison gases, 
tests carried on in the asbestos-lined room 
of an eastern laboratory have recently dis- 
closed. In fires, woolen carpets, clothes, 
draperies and upholstery give off many 
fumes including carbon monoxide, carbon 
dioxide, hydrogen sulphide, hydrocyanic 
acid and ammonia. Researches showed 
where the gases were thickest in a fire. 


MACHINE READS BOOK ALOUD TO BLIND 


MAKING a book read itself aloud 
is the startling achievement of Glenn 
Watson, Detroit, Mich., inventor, 
with the experimental apparatus pic- 
tured at right. When commercially 
perfected, it is expected to make the 
text of any book available to the 
blind. Each letter of the printed 
alphabet, Watson has found, reflects 
a slightly different amount of light 
from any other, and this difference 
is detected and identified by the use 
of an electric eye. Through relays, 
a corresponding phonograph record 
is automatically actuated as shown 
in the diagram below. The listener 


PUMP ON BRAKE DRUM hears the words spelled out. 
KEEPS AIR IN TIRES 





, *D ELECTRICAL SELECTOR ELECTRIC MOTOR 
Tires are automatically kept at the IDENTIFIES LETTER AND CONSTANTLY TURNS DISK BEARING | 
proper pressure, as long as a Car 1s run- RELEASES BRAKE ON COR- SHAFT BEARING PROPER LETTER 
ning, by a set of miniature pumps recently RESFONDING PHONOGRAPH Disk A“ PHONOGRAPH DISKS OF ALPHABET 


REVOLVES WHEN | 
SOLENOID BRAKE! 
/\S RELEASED ~ 


introduced. One of these devices, illus- 
trated above, is installed on the brake 
drum of each wheel, and is operated by a 
cam on the stationary part of the brake. 
At each revolution, a spring plunger is re- 
leased, forcing air into the tire until the 
correct pressure is attained. Then the spring 
tension is insufficient to add more air and 
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over-pumping is automatically prevented. SOUND OF : “= 
LETTER IS Sey 
Horner ) ARM CARRIES» a f. 
HON PHONOGRAPH NEEDLES 
FISH CARRIES. ITS BAIT y reomteres lane 
A FisH that carries its own bait for lur- jf 
ing smaller fish within its reach is among fF 


the rare specimens brought back from 
tropical waters by Dr. William Beebe, 





noted explorer. The bait is a long tentacle, TRACK GUIDES f 

dangling in front of the fish’s mouth, so ELECTRIC EYE Ge 
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Tilting Rotor Steers New Autogiro 


Unusual Craft Has No Wings and Vanes Fold 


+ REPLACES SUPPORTING 
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Inset illustrations show height of the autogiro 
to be that of a man and its width that of a car 


OnE overhead handle in the cabin of 
the latest type of autogiro, now being suc- 
cessfully tested and flown at Willow 
Grove, Pa., enables the pilot to steer up, 
down, or sideways and to bank the craft 
simply by tilting the windmill-like rotor. 
The experimental model carries a horizon- 
tal rudder, but tests indicate that this may 


So it Can Be Stored 


CLUTCH TRANSMITS 
POWER OF MOTOR 
TO “TAX)”" DRIVE 
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be superfluous. There are no ailerons or 
elevators, and the stub wing usually pres- 
ent in this type of craft is missing. Be- 
cause of the simplicity of control, the new 
craft is expected to be especially suited 
to the novice pilot and is soon to be 
marketed. Other striking innovations are 
embodied in the new machine. A clutch 


RAISED NUMBERS BAFFLE CAR THIEVES 


Raised pattern of engine’s number makes it 
hard for auto thieves to alter the figures 
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To GuARD the engine number of a car 
from alteration by thieves, a check-pro- 
tector system has been devised. The en- 
gine block bears a raised pattern of letters 
or symbols, similar to those used on checks 
to prevent check-raising, and the figures 
of the serial number are stamped directly 
upon this panel as illustrated. The num- 
ber cannot be erased or changed without 
defacing the raised symbols, and the evi- 
dence of fraud would be so obvious as to 
brand the car as stolen. 


LATCH BOLT OILS ITSELF 


A NEw latch bolt 
for doors lubricates 
itself. The metal 
contains an oil-im- 
pregnated inlay of 
wood, eliminating 
friction on both flat 
and beveled sides. 





“FUSELAGE IS SHORT AND STUBBY IN 
APPEARANCE..ROTOR BLADES FOLD 
BACK FOR STORAGE IN HANGAR 





in a One-Car Garage 


— 
RUDDER | 
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POWER FROM MOTOR 1S’! 
APPLIED TO TAIL WHEEL 
TO TAXI AUTOGIRO 
INTO HANGAR 








NEW AUTOGIRO OCCUPIES SAME | 
SPACE IN GARAGE AS 
AVERAGE CAR 










The newest jautogiro, as illustration shows, is steered by tilting 
vanes and runs on ground with power transferred to wheels 


disconnects the motor from the propeller 
and transfers the power to a tail wheel, 
steered from the cabin, so that the plane 
can run out of its hangar under its own 
power. The vanes fold out of the way 
when the plane is stored so it occupies 
no more space than an auto. It has a top 
speed of 105 miles an hour, 


CIGARETTE 
LIGHTED 
BY GLOW 


No LARGER than 
a woman’s lipstick, 
a new mystery 
cigarette lighter 
works without 
flame or electricity. 
The smoker simply 
holds his cigarette 
against the porous 
top and _ inhales 
several times and 
this lights the 
smoke. The secret 
is that a blended fuel containing methyl 
alcohol is thus drawn through a porous 
pill containing platinum. Catalytic action, 
similar to that of platinum gas-stove 
lighters, causes the pill to glow and light 
the cigarette. Wind cannot interfere with 
the use of the lighter, which works if a 
cotton pad is kept saturated with fuel. 
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On one of New York City’s most modern 
skyscrapers, appears the carved figure of 
this lone fisherman. No one seems to know 
the meaning of it nor why it is there 


The supports of the exten- 
sion canopy of an office 
building suggested ship’s 
hawsers to the sculptor so 
he added climbing rats 
and shields to keep them 
from boarding the “ship” 


This iceman, right, 
holding a_ stingy 
piece of ice in his 
tongs, may be seen 
over the entrance 
of an exclusive Park 
Avenue. apartment 
building. To make 
the meaning clearer, 
the figure is point- 
ing to the ice and 
around his lips 
is a smile ‘sugges- 
tive of many things 





Grotesque Figures Carve 































What purpose does this singing girl, with her doll, 
serve, perched high up in a New York skyscraper? 











Under the main entrance to 
a fashionable Fifth Avenue 
church have been carved 
tiny heads, supposed to rep- 
resent the types to be found 
in the congregation. Some 
are believed to be good- 
natured caricatures of prom- 
inent members of the church 





The modern girl, right, 
with a cigarette and a 
cane, is found perched 
on the fourth floor of 
a New York building in 
a niche where no one 
was told to place her 


























climbing up hawsers are among the strange ob-, 
jects that be found upon modern skyscrapers or 
apartment houses. Thousands of people have passed 
through the buildings thus adorned without ever hav- 
ing seen these figures, or if seen there was no recog- 
nition of their purpose. Sometimes the architect has 
played a joke upon the unsuspecting owner, installing 
a queer figure in so inaccessible a place that only a 
person with a telescope could examine it. In other 
cases, the figures have a real, if unconventional, sym- 
bolism and are, in a way, the modern equivalents of 
the gargoyles and statues of medieval architecture. 
A whimsical architect is said to be responsible for 
a group of figures in the ceiling of the main entrance 


\ BOY with a bean shooter, a lone fisherman, rats 








20 





POPULAR SCIENCE MONTHLY 




















As 2 
mod 
site 

righ’ 
sami 


The 
to a 
entr 
efell 
You 


from 





to a fa 
These : 
They a 
the arc 
those re 
banker, 
million: 
expensi 
scheme 
carved 
chanic, 
man, al 

Phot 
sculptu 
York C 


Cemnmnninn wisi 
CMM 


OCTO) 





1] on Modern Sky 








=“ 





As a companion piece to the 
modern girl on the oppo- 
site page, this stenographer, 
right, is found adorning the 
same ultra-modern building 


The great Einstein sits next 
to an angel over the main 
entrance of John D. Rock- 
efeller’s Riverside Church. 
You will find him second 
from right in the center row 


8 7. 


tte Sd 


Here is the jan- 
itor, left, who 
matches the iceman 
on facing page. The 
artist shows him in 
his natural state, 
sound asleep. In 
spite of this sym- 
bolic warning, the 
apartment house is 
constantly rented 
and there is no 
complaint about the 
heating facilities 





















to a fashionable church in Fifth Avenue, New York. 
These are placed high enough to be all but invisible. 
They are believed to depict the types of people that 
the architect expected to attend the church; among 
those represented are the comic-paper symbols for the 
banker, the merchant, the professional man, the idle 
millionaire, and even the waster with his monocle! One 
expensive apartment house, with an ultra-modern 
scheme of decoration, presents a series of panels 
carved to satirize the landlord, the automobile me- 
chanic, the stenographer, and the modern girl, the ice- 
man, and the comedy figure of a janitor. 

Photographs on these pages show what unusual 
sculpture our cameraman found on a tour of New 
York City’s newest and most famous buildings. 
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scrapers 
















































Directly opposite the figure of this bey 
with a bean shooter is a grouchy old 
man. Is it an accident that the boy 
is aiming at the man? What purpose 
does either figure serve in the building 
where only the observant will see them? 











Is the figure, above, found in a 
New York structure, sugges- 
tive of the artist’s experience 
with an indifferent auto me- 
chanic? Note the flask on his 
hip and the air of indolence. 
At left, the man may be the 
grasping landlord for he has 
a big bag of money which he 
is putting away in his safe. 
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U. S. Army 
Air Corps 
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Not easily seen from the ground, this human figure, 167 feet long, and the 
four-footed beast were found by an air camera. Their origin is a mystery 


Members of the 
Air Corps Re- 
serve, are filling 
an oxygen tank, 
left, for a flight 
with picture-tak- 
equipment 











plane coasted from 4,000 feet and rolled to a stop on 

a Long Island field. All morning it had been shuttling 

back and forth over patchwork fields, air-mapping 
Nassau County. During that time, unknown to the men in 
the ship, the eye of the camera had spied a first-class 
mystery on the ground below. 

Right in the middle of the famous Brookville golf 
course, the developed film showed the clear outlines of a 
race track. 

The photographer was positive it wasn’t a double- 
exposure. The County Engineer, who examined the map, 
belonged to the Brookville club and he was equally posi- 
tive there wasn’t a racetrack within miles of 
the course. He recalled, however, a curious 
fact about one of the fairways. In dry weather, 
two parallel strips of grass on this fairway 
began to turn yellow first, no one knew why. 
Together, the men checked up the old records 
and found a curious solution to the mystery. 

Years before, the owner of the estate, 
which now formed the country club, had laid out 
a private track for his trotters. The hard-packed 
clay of this forgotten oval lay several inches be- 
neath the top soil, making the grass above a 
lighter shade of green. Unnoticed from the ground, 
the outline of the oval was clearly visible from 
the sky. As a result of this discovery by an aerial 
camera, the caretaker of the club was able to dig 
up the clay and the difficulty of keeping the fair- 
way green disappeared. 

In a similar way a Royal Air Force photog- 
rapher in England discovered an ancient Roman 
town buried for centuries beneath the soil of Nor- 
folk. The ruins lay under a field of barley. Wher- 
ever the vanished stone walls, buildings, and streets 
were located, the grain above received less nour- 
ishment and was lighter in color. The picture, 
taken from a mile in the air, showed the grain 
field looking like a huge tapestry into which had 
been woven the plan of the buried city. 

Using this aerial photograph as a guide, archaeol- 
ogists unearthed valuable finds dating back almost 
2,000 years to the invasion of England by Caesar’s 
legions. 

Discoveries made from the air, mysteries dis- 
closed by the flying cameras, are constantly writ- 
ing such curious new chapters into the history of 
aerial photography. Frequently things which are 


iF STEEL propeller idling in the sun, a photographic 
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Photos by McLaughlin Aerial Surveys 


RIVER CHANGED ITS COURSE 
Air view of a Mississippi tributary 
shows old loops remaining from an 
abandoned channel and now marked by 
strange shaped lakes found by camera 


overlooked or impossible to see on the 
ground are visible to the camera’s- 
eye from a great height. 

Talk to the men who ride the pho- 
tographic planes, listen to them swap 
yarns about the surprises they get when 
they develop their film, and you learn 
of the queer, surprising things their 
cameras see on the ground below. 

Not long ago a Fairchild Aerial Sur- 
veys plane was droning through the sky 
over the swamps and sand plains of the 
North Carolina-South Carolina border, 
mapping the territory for a lumber com- 
pany. Capt. Robert A. Smith, the pho- 
tographer, was busy with his camera. 
The pilot flew with his eyes glued to the 
instruments. So they were both surprised 
later on by the curious formations 
recorded on the ribbon of developed 
film. Hundreds of depressions which 
looked like the oval tracks of prehistoric 
monsters clustered together in one sec- 
tion of Horry County, S. C. They ranged 
in length from fifty feet to two miles. 

What were they? How had they been 
formed? Various answers were given to 
explain the mystery. Finally Dr. F. A. 
Melton, University of Oklahoma geol- 
ogist, studied the pictures, visited the 
region, exami’ | the depressions, and 
then, before a meeting of the American 
Association for the Advancement of 
Science, suggested the startling theory 
that the tracks are scars left by a colli- 
sion with a comet! 

Between 100,000 and 1,000,000 years 
ago, Dr. Melt: . believes, the earth col- 
lided with . -_luster of meteors a third 
again as large as Halley’s comet. Flying 
fragments, in this catastrophe of long 
ago, struck the earth in the region where 
the Carolina “bays” are found and the 
1,500 oval depressions are the impact- 
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Sunken City Found and 
Prehistoric Art Discovered by 
* Photos Made from Planes 


By EDWIN TEALE 















LOST ROAD IN HEART OF CITY. A picture taken above New York with a high-flying air cam- 
era showed the Old Fitzroy Road, the start of which is seen, lower left. Its course is marked by 
buildings that stand at irregular angles to the streets. It was lost until this picture rediscovered it 


marks they made. Other scientists have 
disputed this hypothesis and offered 
theories of their own. So the mystery 
spied by the flying camera remains 
unsolved. 

Another picture, taken from the air, 
is giving archaeologists an enigma to 
puzzle over. 

In 1932 the members of the Shippee- 
Johnson Expedition returned from their 
aerial explorations in the wild, little- 
known interior of Peru. They brought 
back pictures of volcanic peaks in val- 
leys that have never been mapped; of 
unnamed glaciers high among the Andes; 
of the Great Wall of Peru, a crumbling 
barricade comparable with the Great 
Wall of China, which had never been 
heard of before. Built by some forgotten 
people long before the days of the Incas, 
this wall winds over the foothills of the 
Andes, dipping into tangled ravines, 
climbing over ridges, writhing across val- 
leys, for more than fifty miles. Only on 
wings could the explorers reach its loca- 
tion or map its length. 

It is not this wall, however, that puz- 
zles the archaeologists. It is another 
picture showing a curious ribbon of pock- 
marks running along the hackbone of a 
wild mountain ridge. A closer view reveals 
that each pockmark is a hole dug in the 
face of the rock. A dozen holes wide, the 
strip runs like a narrow section of honey- 
comb for miles along the ridge. 


What is it? What is the secret of these 
miles of holes carved with infinite labor 
from the solid rock? Nobody knows. The 
wild terrane made a landing and close 
inspection impossible. The literature of 
the country makes no mention of the 
mystery. A dozen archaeologists and 
experts upon the customs of ancient peo- 
ples have examined the pictures and haz- 
arded guesses as to their meaning. 

One believes the holes are excavated 
graves from which the mummies have 
been removed. Another advances the in- 
teresting theory that the depressions in 
the rock are post holes in which some 
ancient race erected great vertical tim- 
bers, as a farmer plants fence posts, to 
form a wooden barricade against an en- 
emy. Whether either of these theories is 
correct, remains to be proved. At present, 
the ribbon of pockmarks must be added 
to the list of unsolved enigmas sighted 
from the air. 

Sometimes, a mystery seen from the 
sky is cleared up in short order. Such 
was the case on Long Island, a few 
months ago, when a low-flying plane put 
detectives hot on the trail of a gang of 
murderers. The machine was heading for 
Roosevelt Field in a long glide when the 
pilot caught sight of a crumpled figure 
lying in some bushes beside a highway. 
Noting the exact position of the body, he 
opened his engine and raced for the air- 
port where he reported his discovery. 
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A few minutes later, he was leading the 
police to the spot. The murdered man, 
whose corpse was hidden from the road 
but easily seen from the air, was indenti- 
fied as the victim of gangsters. The quick 
discovery of the body gave the officers a 
running start in trailing the slayers, who 
were tracked down and placed under ar- 
rest in less than forty-eight hours. 

You probably remember the excite- 
ment caused, some years ago, by an aerial 
picture of the Hudson River, taken near 
New York City. It showed a mysterious 
object, looking like a submarine, lying on 
the bed of the stream. Was it a foreign 
under-water boat? The U. S. Navy sent 
men to investigate. Was it a rum-running 
submarine? The prohibition enforcement 
officers hurried to find out. At Mitchel 
Field, a government plane took off and 
circled over the river. But the submarine 
was gone. 

In the meantime, the photographer had 
been doing a little investigating of his 
own. It led him to an embarrassing dis- 
covery. A defect in the mechanism, he 
found, had caused the camera to jam, 
taking two pictures on the same film, one 
of a boat, the other of the empty river. 
The composite photograph showed the dim 
outlines of the vessel lying on the river- 
bed far below the rippling surface of the 
water. With this discovery, the great sub- 
marine mystery came to a sudden end! 

In another case, something unexpected 
happened in an aerial camera half a mile 
above the Statue of Liberty and caused 
considerable excitement. 

It was at the time when a new type 
camera, having a Venturi tube sucking 
the film tight against the top of the dark 
chamber, was being introduced. When the 
aerial shot of New York Harbor was de- 
veloped, the amazed photographer beheld 














Photos by Air Map Corps. of America 


This air picture shows clearly the outline of a 
race track stretching across the fairways of a 
Long Island golf club. Unseen from below, 
difference in grass color revealed its presence 


parallel rows of Morse Code dots and 
dashes running across the negative. He 
was even more bewildered when he saw 
that opposite the Statue of Liberty they 
formed two words: man and eat! 

Where had they come from? How had 
they got on the film? What did they 
mean? He was unable to explain them. 


He thought of everything from the wire- 
less operators on ships in the harbor to 
messages from Mars. The film remained 
a nine-day puzzle until tests revealed the 
curious solution. 

On clear, cold days, they showed, 
static electricity in the new camera 
skipped across the face of the film, leav- 
ing a white trail of dots and dashes. The 
forming of the two three-letter words had 
been accidental. The reason the photog- 
rapher did not recognize the marks as 
those of static electricity was because his 
only experience was with pressure plate 
cameras in which the sparks always left 
forked or jagged imprints suggesting the 
swamp marks on topographic maps. In 
recent years, graphite rollers and other 
improvements have practically eliminated 
the wandering sparks from both the pres- 
sure plate and the Venturi tube cameras. 

The opposite of these experiences, an 
instance in which an air-photo mystery 
seemed due to defective equipment but 
was not, is found in the files of the Air- 
map Corporation of America. 

At 6,000 feet, one of their photogra- 
phers made a vertical shet of the Avia- 
tion Country Club, at Hicksville, L. I. 
On all sides, it showed the wide expanse 
of the level Hempstead - Plain. The-nega- 
tive, when the film was developed, had a 
curious dappled appearance. All over the 
picture were strange ripplelike variations 
in color. The cameraman thought some- 
thing had been wrong with his developer. 
But the real explanation, as he learned 
later, went back 50,000 years to the time 
when the last glacier of the Ice Age was 
retreating northward. 

At the edge of its melting ice, wavy de- 
posits of gravel were left behind. Wherever 
these stony deposits are found, the soil is 
less rich and (Continued on page 100) 


MOTOR CYCLE’S SIDE CAR USED AS / 7) ABOAT 
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WHEN a German motor cycle of new design reaches the edge 
of a lake or river, the side car may be readily detached and 
fitted with pontoons so that it may be used as a boat. The odd 
craft is propelled by a double-ended paddle. A few minutes’ 
work is sufficient to attach it to the cycle once more and drive 
away. Designed for military use, the amphibian side car was 
recently tested successfully near Berlin in preparation for its 


forthcoming use in army maneuvers. 
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Two motor cycle-side cars, transformed into boats by pontoons, 
are shown here propelled in water by the double-ended paddles 


SY TR 











f To turn the side car into a 

} boat, it is lifted from the 
frame and then fitted with 
its pontoons, as is being 
done in picture shown below 
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When. the human heart is stopped by any 
accident, the new self-starter is used as is 
shown in this picture. Here the needle is 
being inserted by one of its inventors, C. 
Henry Hyman. At right is the generator 


PHYSICIAN INVENTS 


SELF-STARTER for 


An _ insulated 
wire passes 
through the 
hollow center 
of this needle 
to complete 
the circuit 


HAT can 
be done 
when the 


heart 
ceases to beat? Under all sorts of differ- 
ent conditions. a ‘doctor often is con- 
fronted with this urgent question. , 

The ambulance physician faces it with 
the victim of heart stroke, drowning, or 
accident. The surgeon faces it when the 
pulse of an etherized patient suddenly 
stops. The family physician faces it when 
a baby is still born or when a mother’s 
heart stops during childbirth. 

Until recently the only answer was the 
injection of a powerful stimulant into the 
heart itself, with the result that, not in- 
frequently, the heart failed to respond. 

A new answer has just been furnished 
by the invention of Dr. Albert S. Hyman, 
heart specialist of the Beth David Hos- 
pital of New York, and by C. Henry 
Hyman, electrical research engineer. ° 
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*PACE-MAKER. 
OF HEART 


RIGHT 
AURICLE 







WIRING SYSTEM 






CONVEYING THE 
ELECTRIC IMPULSES FROM: PACE~ 
MAKER TO THE HEART MUSCLES. 











Each needle is kept in a sterilized test tube. 
Diagram of heart shows position of pacemaker 


This life-saving device can be compared 
with the self-starter of a car. When the 
car’s engine stalls, the starter motor turns 
it over until the cylinders are again firing. 
In the same way, when the heart stops 


Dead Man’s Heart. 


under any of the conditions named above, 
the needle of the “Hyman Otor,” as it is 
called, gives the four-cylinder heart engine 
a rhythmical electrical stimulation. This 
starts the heart beat and maintains it 
until the heart’s own “electric generator” 
resumes operation. 

This comparison is not far-fetched, for 
the equivalent of an electrical generator 
exists in the wall of the right upper 
chamber (or auricle) of the heart, and a 
system of “wires” conveys the electrical 
impulses to the heart muscle. This “igni- 
tion system” is called the “pace-maker” 
of the heart. 

The essential feature of the Hyman in- 
vention is. a hollow steel needle, through 
which a carefully insulated wire runs to 
the open point. Both the needle itself 
and-its° central wire are connected to the 
terminals of a light, spring-driven gener- 
ator, provided with a current-interrupting 
device. This mechanism can be adjusted 
to give electrical impulses with the fre- 
quency of the heart-beat from infancy 
to old age. 

When the physician faces a case of 
heart stoppage, he inserts the needle be- 
tween the first and second ribs into the 
right auricle of the heart, and starts the 
generator at the required frequency. The 
rhythmical current then “cranks” the 
heart engine by stimulating the “pace- 
maker” to act in step with the generator, 
until its normal action is resumed, Usual- 
ly this occurs quickly. 

Medical authorities predict a wide use- 
fulness for the “Hyman Otor.” 
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A few minutes later, he was leading the 
police to the spot. The murdered man, 
whose corpse was hidden from the road 
but easily seen from the air, was indenti- 
fied as the victim of gangsters. The quick 
discovery of the body gave the officers a 
running start in trailing the slayers, who 
were tracked down and placed under ar- 
rest in less than forty-eight hours. 

You probably remember the excite- 
ment caused, some years ago, by an aerial 
picture of the Hudson River, taken near 
New York City. It showed a mysterious 
object, looking like a submarine, lying on 
the bed of the stream. Was it a foreign 
under-water boat? The U. S. Navy sent 
men to investigate. Was it a rum-running 
submarine? The prohibition enforcement 
officers hurried to find out. At Mitchel 
Field, a government plane took off and 
circled over the river. But the submarine 
was gone. 

In the meantime, the photographer had 
been doing a little investigating of his 
own. It led him to an embarrassing dis- 
covery. A defect in the mechanism, he 
found, had caused the camera to jam, 
taking two pictures on the same film, one 
of a boat, the other of the empty river. 
The composite photograph showed the dim 
outlines of the vessel lying on the river- 
bed far below the rippling surface of the 
water. With this discovery, the great sub- 
marine mystery came to a sudden end! 

In another case, something unexpected 
happened in an aerial camera half a mile 
above the Statue of Liberty and caused 
considerable excitement. 

It was at the time when a new type 
camera, having a Venturi tube sucking 
the film tight against the top of the dark 
chamber, was being introduced. When the 
aerial shot of New York Harbor was de- 
veloped, the amazed photographer beheld 














Photos by Air Map Corps. of America 


This air picture shows clearly the outline of a 
race track stretching across the fairways of a 
Long Island golf club. Unseen from below, 
difference in grass color revealed its presence 


parallel rows of Morse Code dots and 
dashes running across the negative. He 
was even more bewildered when he saw 
that opposite the Statue of Liberty they 
formed two words: man and eat! 

Where had they come from? How had 
they got on the film? What did they 
mean? He was unable to explain them. 


MOTOR CYCLE’S SIDE CAR USED AS 
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WHEN a German motor cycle of new design reaches the edge 
of a lake or river, the side car may be readily detached and 
fitted with pontoons so that it may be used as a boat. The odd 
craft is propelled by a double-ended paddle. A few minutes’ 
work is sufficient to attach it to the cycle once more and drive 
away. Designed for military use, the amphibian side car was 
recently tested successfully near Berlin in preparation for its 


forthcoming use in army maneuvers. 
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Two motor cycle-side cars, transformed into boats by pontoons, Mop 
are shown here propelled in water by the double-ended paddles Ai, ' 
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He thought of everything from the wire- 
less operators on ships in the harbor to 
messages from Mars. The film remained 
a nine-day puzzle until tests revealed the 
curious solution. 

On clear, cold days, they showed, 
static electricity in the new camera 
skipped across the face of the film, leav- 
ing a white trail of dots and dashes. The 
forming of the two three-letter words had 
been accidental. The reason the photog- 
rapher did not recognize the marks as 
those of static electricity was because his 
only experience was with pressure plate 
cameras in which the sparks always left 
forked or jagged imprints suggesting the 
swamp marks on topographic maps. In 
recent years, graphite rollers and other 
improvements have practically eliminated 
the wandering sparks from both the pres- 
sure plate and the Venturi tube cameras. 

The opposite of these experiences, an 
instance in which an air-photo mystery 
seemed due to defective equipment but 
was not, is found in the files of the Air- 
map Corporation of America. 

At 6,000 feet, one of their photogra- 
phers made a vertical shet of the Avia- 
tion Country Club, at Hicksville, L. I. 
On all sides, it showed the wide expanse 
of the level Hempstead - Plain. The-nega- 
tive, when the film was developed, had a 
curious dappled appearance. All over the 
picture were strange ripplelike variations 
in color. The cameraman thought some- 
thing had been wrong with his developer. 
But the real explanation, as he learned 
later, went back 50,000 years to the time 
when the last glacier of the Ice Age was 
retreating northward. 

At the edge of its melting ice, wavy de- 
posits of gravel were left behind. Wherever 
these stony deposits are found, the soil is 
less rich and (Continued on page 100) 


|} ABOAT 


f / To turn the side car into a 
\/// boat, it is lifted from the 
VY frame and then fitted with 
f its pontoons, as is being 
done in picture shown below 
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When.the human heart is stopped by any 
accident, the new self-starter is used as is 
shown in this picture. Here the needle is 
being inserted by one of its inventors, C. 
Henry Hyman. At right is the generator 







PHYSICIAN INVENTS 


SELF-STARTER for 
ead Man’s Heart 





An insulated 
wire passes 
through the 
hollow center 
of this needle 
to complete 
the circuit 


HAT can 
be done 
when the 


heart 
ceases to beat? Under all sorts of differ- 
ent conditions, a ‘doctor often is con- 
fronted with this urgent question. 

The ambulance physician faces it with 
the victim of heart stroke, drowning, or 
accident. The surgeon faces it when the 
pulse of an etherized patient suddenly 
stops. The family physician faces it when 
a baby is still born or when a mother’s 
heart stops during childbirth. 

Until recently the only answer was the 
injection of a powerful stimulant into the 
heart itself, with the result that, not in- 
frequently, the heart failed to respond. 

A new answer has just been furnished 
by the invention of Dr. Albert S. Hyman, 
heart specialist of the Beth David Hos- 
pital of New York, and by C. Henry 
Hyman, electrical research engineer. ° 
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“PACE-MAKER 
OF HEART 





RIGHT 
AURICLE 







WIRING SYSTEM 






CONVEYING THE es 
ELECTRIC IMPULSES FROM: PACE -~ 
MAKER TO THE HEART MUSCLES. 














Each needle is kept in a sterilized test tube. 
Diagram of heart shows position of pacemaker 


This life-saving device can be compared 
with the self-starter of a car. When the 
car’s engine stalls, the starter motor turns 
it over until the cylinders are again firing. 
In the same way, when the heart stops 





under any of the conditions named above, 
the needle of the “Hyman Otor,” as it is 
called, gives the four-cylinder heart engine 
a rhythmical electrical stimulation. This 
starts the heart beat and maintains it 
until the heart’s own “electric generator” 
resumes operation. 

This comparison is not far-fetched, for 
the equivalent of an electrical generator 
exists in the wall of the right upper 
chamber (or auricle) of the heart, and a 
system of “wires” conveys the electrical 
impulses to the heart muscle. This “igni- 
tion system” is called the “pace-maker” 
of the heart. 

The essential feature of the Hyman in- 
vention is. a hollow steel needle, through 
which a carefully insulated wire runs to 
the open point. Both the needle itself 
and its’ central wire are connected to the 
terminals of a light, spring-driven gener- 
ator, provided with a current-interrupting 
device. This mechanism can be adjusted 
to give electrical impulses with the fre- 
quency of the heart-beat from infancy 
to old age. 

When the physician faces a case of 
heart stoppage, he inserts the needle be- 
tween the first and second ribs into the 
right auricle of the heart, and starts the 
generator at the required frequency. The 
rhythmical current then “cranks” the 
heart engine by stimulating the “pace- 
maker” to act in step with the generator, 
until its normal action is resumed, Usual- 
ly this occurs quickly. 

Medical authorities predict a wide use- 
fulness for the “Hyman Otor.” 
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miniature pile driver designed especially 








NEW PROJECTOR DOUBLES MOVIE LIGHT 


A NEw type of pro- 
jector for throwing 
motion pictures on a 
theater screen is said 
by its Hollywood, 
Calif., inventor to 
provide twice as much 
illumination as stand- 
ard types using the 
same amount of cur- 
rent. In consequence, 
its use is expected to 
ll give better quality 

and added brilliance 
to the movies, and to make pos- 
sible the use of larger screens. 
The lamp employs an improved 
form of alternating-current arc, 
receiving its current from the 
regular lighting mains through a 
transformer. 


rif 


An alternating-current 
arc in the new projector 
for motion picture the- 
aters, left, is said to 
double the illumination 
how provided by stand- 
ard types. It is expected 
to make possible the use 
of a larger movie screen 





TOILET KIT FOR AUTO 
HOLDS WATER AND SOAP 


CAUGHT with an unexpected puncture 
or repair job, a motorist need not arrive 
at his destination with grimy hands if his 
tool chest holds a newly-invented wash 
kit. Its inner container holds enough water 


for a quick scrub, while the surface of the - 


container itself is a casing of molded soap. 
The whole is enclosed in a metal case to 
be slipped under a seat or in a side pocket. 
When the soap is used up, a refill may be 
placed around the water container which 
thus is practically everlasting. 





MINIATURE PILE DRIVER 
SINKS FENCE POSTS 


SETTING up fence posts has become a 
safer job since engineers of the Pennsyl- 
vania Department of Highways devised a 


for the operation. Handled by two men, it 
dispenses with the use of a sledge hammer, 
with attendant danger to workman from 
flying chips or a misplaced blow, and also 
avoids “mushrooming” the tops of the 
posts. The heavy cylindrical device slips 
over the post and-is repeatedly lifted and 
dropped by its projecting handles. 








How the speed of motorboats may be 
doubled without increasing their power 
was demonstrated in spectacular fashion 
at Philadelphia, Pa., the other day, when 
Dr. Oskar G. Tietjens, Westinghouse re- 
search engineer, demonstrated the first 
full-sized model of his “hydrofoil” speed- 
boat. Thin steel vanes, or hydrofoils, set 
beneath the craft, lifted its hull entirely 


Two men easily drive metal fence post into the 
ground with this recently designed pile driver 


>. 
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Hydrofoil boat, 
above, is riding the 
water on steel vanes. 
Below, view of vanes 


SPEEDBOAT RUNS ON STEEL VANES 


clear of the water at full speed, and the 
absence of fluid friction permitted the 
boat to skim the water with amazing 
velocity. The lifting effect of the vanes in 
water is similar to that of an airplane’s 
wings in air. The new boat is the outcome 
of successful experiments which Dr. Tiet- 
jens conducted with models last year (P. 
S. M., Sept., 32, p. 11). 
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MOTOR CYCLE ENGINE POWERS HOMEMADE “AUTO” 














Two youthful mechanics, left, putting 
together their homemade “auto” into 
which went five tires from the rear 
wheels of airplanes and a one-cylin- 
der engine from an old motor cycle 
























FIVE airplane tail-wheel tires, 
some two-by-fours and an old 
single-cylinder motor cycle engine 
were converted into an up-to- 
date coaster wagon by Bill Jahant, eleven, 
and Johnny Beery, fifteen, of Akron, Ohio. ning over sprockets. Steering is accom- ing attached to the extremities of the 
The fifth wheel, mounted on the rear plished by an automobile steering wheel _ front axle. The car’s: top speed is about 
axle, is used to drive the vehicle. It is operating a shaft on which two cables are. twenty-five miles an hour and it uses 
connected to the engine by a chain, run- wound, the other ends of the cables be- very little gasoline. 


Here is the finished car out for a 
spin with mechanic and chauffeur. 
Its top speed is 25 miles an hour 
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RELIEVING the owner of 
the nuisance of unscrewing or 
tightening cable terminals, a 
self-connecting storage bat- 
tery for autos has been in- 
vented. Merely dropping the 
battery into its special han- 
ger connects it. Built-in con- 
ductor bars run from the bat- 
tery’s two terminal posts to 
sockets on opposite corners 
of the base. The sockets en- 
gage a pair of connection 
Merely dropping posts on the bottom of the 
nig elgg hangar, as the battery slides 
and there is noth- home. When in place, the bat- 
ingtotighten. The tery rests with a clearance of 
picture above ne-sixteenth of an inch from 











shows how auto- 


matic connections ‘he hangar bottom, its weight MITTEN HANDCUFFS 


are instantly made on the posts insuring perfect 


electrical connection. SECURE CRIMINALS 


oe y~ tips of fingers and thumbs 
— protrude from handcuffs of a new style, 
FLASH LIGHT Beg invented by a former member of the Ca. 
ON BIG GUN oy — reaper Police, and shown above. 
t. ach of the metal gloves is hinged in two 
ieee nollie leaves equipped with locks. The mitten- 
gun is an unusual piece shaped handcuffs were devised by the 
of equipment accom- inventor in the belief that the ordinary 
panying Captain R. type makes it possible for a desperate 
Stuart Murray and Ma- criminal, being transported overland, to 
jor George Witten on attempt to grasp his captor’s gun or at- 
an expedition to Hon- tack him with the hands, 


duras, where they hope NOISE CAUSES LISPING 


to bag specimens for 

the American Museum LisPING is caused by city noise. Stut- 
of Natural History. The tering is five times as common among 
five-cell focusing lamp men as among women. The nervous strain 
is to be used in night of the depression has increased the num- 
hunting and will aid in ber of stammerers. These are some of the 
drawing a bead on the conclusions of recent investigations made 
blinded animal. Powerful flash light attachment to be used in hunting at night at Brooklyn College, N. Y. 
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Air passing 
through cooling 
system at right 
contains 15 
parts of dirt to 
80 million 
parts of 

air 























Analysis of the dirt sucked in by this 
giant vacuum-cleaning system in a 
leading hotel shows that it consists 
largely of the by-products of improp- 
erly consumed fuel. This is not only 
destructive to rugs and furniture but 
is proved a menace to public health 





The kt 
easy | 
portio 
chemi 
and ir 
a mot 
of hez 
to the 


» Henry W. 
/ P Banks, III 
This photomicrograph shows 
exactly how clean a young 
woman’s face is after expos- A new-type steamship funnel designed to divert -the 
ure to the smokeladen air of smoke away from the vessel. At right, workmen be- 
New York City for one day grimed by factory fumes fall easy prey to lung ailments 
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The building above is being cleaned and it is 
easy to distinguish the cleaned from the dirty 
portion. The discoloring is caused by soot and 
chemicals in smoke, the latter of which attack, 
and in time will destroy, the stonework. Below, 
a motor car from the exhaust of which a cloud 
of heavy smoke is issuing and adding its share 
to the dirt and poison in the city’s atmosphere 
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Cities Unite in Concerted 
Drive Against Air Laden with 
Health-Destroying \mpurities 


WAKE at last to the menace of smoke as a destroyer 
of health and property, great cities of the United States 
have opened campaigns against it. Medical authori- 
ties now realize that an ever-increasing proportion of 

cases of respiratory diseases is directly traceable to smoke 
particles floating in city air. Their baneful effect does not 
end here; for, blanketing the sky, they form a curtain 
through which only a part of the ultraviolet rays can filter. 


Attacking the stone of skyscrapers, the sulphurous fumes 
that belch from smokestacks eat into the stone and cause it 
eventually to crumble. Huge cleaning bills for clothes and 
buildings, in great industrial cities, are the result of volumes 
of smoke polluting the air. Sometimes its depredations take 
spectacular form.: Thus a New York farmer’s $3,000 crop of 
spinach was ruined by smoke from nearby factories, 

Simply banishing preventable smoke, Henry Obermeyer, 
New York public utilities official, states in his recently-pub- 


Plants attacked by gas 
from smoke, are here be- 
ing treated with a solu- 
tion of liquid soap and 
dehydrated phosphate 
applied with a sponge 











lished book, “Stop That Smoke!” will bring about the fol- 
lowing benefits: reduction of the country’s death rate by one- 
sixth; twenty to fifty percent more sunshine in cities; half a 
billion dollars’ worth of property damage prevented annually, 
and the country’s fuel bill cut by one-fifth. 

















Tug boats are also smoke offenders, as this photo 
shows. Multiply the output of this stack by that of 
scores of others.and you see how serious such con- 
tamination of the atmosphere is near big harbors 
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Special state laws per- 
mit the trapping of bea- 
ver if they are seriously 
injuring property. Poach- 
ers, taking advantage of 
these laws, are killing 
off the little animals, one 
of which is seen below 






IDDEN among the P’s of the 

dictionary, you find: “Poacher, 

One who takes game or fish 

illegally.” To this time-honored 
definition, recent events have given a 
new twist. Outlaws are invading the for- 
ests and exploiting the game resources 
of the country. Organized criminals are 
dealing in illegal furs, fake bounty 
scalps, out-of-season game birds. 

The government’s battle against this 
1933-type poacher forms a thrilling and 
comparatively unknown story. 

Under the direction of the U. S. Bio- 
logical Survey, federal agents and game 
wardens are making a concerted, coast- 
to-coast drive. Already, fatal duels, 
attempts at ambush, running gun fights, 
have marked the struggle. ‘ 

On the flats of the Sangamon River, 
in Illinois, recently, two United States 
game wardens, K. F. Roahen and M. A. 
Charlton, were cornered by duck-poach- 
ers and in an ensuing battle barely es- 
caped with their lives. Hearing heavy 
shooting along the river, they had headed 
for the sound. As they were creeping 
through the woods, they stumbled on a 
case of shotgun shells and several sheep- 
lined overcoats. They had hardly stooped 
to examine them, when a gangster look- 
out, hidden behind a tree twenty-five 
yards away, fired both barrels of his 
shotgun. The sound brought the other 
poachers on the run. 

Fighting Indian style, the wounded 
men dodged from tree to tree as the 
gang closed in. Flying shot tore through 
the leaves and thudded against the trunks 
around them. Charlton was bleeding 
badly from wounds in both arms, hips 
and one leg and Roahen had been hit in 
the stomach, face, and hands by the time 
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These big Whistling Swans were illegally 
killed on the Susquehanna River. The dead 
birds were seized when the poachers were 
arrested. The law prohibits the killing of 
these swans at all times for sport or profit 


they fought off their assailants and 
escaped. Weak from loss of blood, 
they had to tramp five miles to their 
boat, row across the river and then 
drive twenty-five miles by motor 
car before they could reach medical 
attention. 

Soon after Roahen was released 
from the hospital, the ruthless gang 
sought to blow up his patrol boat 
while he was asleep on board, to 
wreck his automobile, and, subse- 
quently, to murder him from ambus- 
cade in revenge for his activity. 

In Louisiana and in Iowa, other 
government agents were killed in cold 
blood by poaching gangsters. In Vir- 
ginia, two out-of-the-season duck 
hunters fought a gun duel with fed- 
eral agents that ended only when 
both poachers were killed. In Mis- 
souri, a U. S. game warden’ was 
attacked and_ seriously wounded 
from ambush and not far from Mem- 
phis, Tenn., another was shot at 
a dozen times with a high-powered 
rifle while he was examining a sand- 
bar in the midst of the Mississippi River. 

The game racketeers along the Missis- 
sippi and its tributaries, sell their bootleg 
birds to special dealers in Chicago, II1., 
St. Louis, Mo., Cincinnati, O.,- Detroit, 
Mich., Cleveland, O., and other mid- 
western cities. From $6 to $10 a pair is 
the price paid by hotels, restaurants, and 





Wolf scalps, buried by bounty crooks, are being 
dug up following their discovery by the wardens 


clubs for such out-of-the-season delica- 
cies. One ramification of the activity of 
a notorious Chicago liquor ring is 
reported to have been the large-scale dis- 
posal of wild game during closed: seasons. 
High-speed trucks often transport the 
birds from the shooting ground to the 
ice-boxes of the crooked dealers. 
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By 
GEORGE H. 
Dacy 


The big nets, seen at right, 
are used by poachers in 
capturing domestic quail 
which are then sold to clubs 
and to game protective so- 
cieties as imported Mexi- 
can quail, In this way pri- 
vate stocks are destroyed 

































With this swivel gun, twelve feet in length, the poachers slaughter entire flocks of ducks, kill- 
ing as many as 125 birds at a single blast. The gun is mounted in a boat bow on a recoil block 


Time and again, the government agents 
have traced ducks to the refrigerators of 
such dealers. But, in every case, they 
have failed to obtain a conviction. In 
court, witnesses would testify that the 
game birds had been shot by sportsmen 
during the open season and had been left 
to “age” under refrigeration at the 
dealers where the birds were found. 

In bagging the birds, the duck boot- 
leggers use blinds, sink-boxes, motor 
boats, and even airplanes. Five-shot 
pumpguns are most commonly employed 
although some of the poachers use auto- 
matics with special extensions -attached 
to the magazines to incgease their capac- 
ity to nine shots to a Engle 
loading of the murderous gun. 

During the last few years, 
government’ officers have 
confiscated a veritable arse- 
nal of firearms from men 
engaged in illegal hunting. 
They range from single-bar- 
reled rifles to enormous punt 
or swivel guns, twelve feet 
long and requiring several 
men to handle. 

These heavy artillery pieces 
are found most frequently 
along the Atlantic coast from 
Long Island to the Chesa- 
peake Bay and the Back Bay 
of Virginia. They weigh sev- 
eral hundred pounds, have 


This 
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bullet-dented 
badge was worn by 
a game warden when 
poachers shot him 


from one to fifty barrels and shoot a 
pound of powder and two pounds of shot 
at each pull of the trigger. Anywhere 
from fifty to 125 ducks are slaughtered 
by a single blast from these gigantic 
scatter guns. 

Usually, they are used at twilight when 
flocks of ducks are feeding on the water. 
The gun is mounted on a recoil block at 
the bow of a motor boat so it can be 
swiveled from side to side. Floating 
down upon a flock of birds, the poachers 
get into position and fire. Then, as rap- 
idly as possible, they retrieve the dead 
ducks and speed away. Half an hour 
later, they repeat the performance, miles 
away and with similar results. 

What happens when a govern- 
ment patrol boat hears the roar 
of the big gun and races to the 
spot, was illustrated recently 
almost on the doorstep of the 
nation’s capitol. Down the Po- 
tomac, not far from Washington, 
a gang of duck poachers was 
operating a swivel “cannon” 
with deadly effect. When a gov- 
ernment boat overtook the craft 
of the outlaw hunters, they 
found no gun, no ducks, nothing 
suspicious. The law _ requires 
that both the gun and the ille- 
gally killed game must be cap- 
tured before the arrest is made. 

Temporarily baffled, the offi- 


cers retraced their course to the 
place from which the sound of 
the shot had seemed to come. As they 
were cruising about, one of the men 
noticed several corks standing still in the 
current of the river. They investigated 
and uncovered a clever ruse. 

When the crooks had seen the patrol 
boat speeding toward them in the dis- 
tance, they had thrown all the ducks 
overboard in weighted sacks with light 
lines and corks attached to them. The 
swivel gun had been dumped overboard in 
similar fashion. Later, when the govern- 
ment boat had left the vicinity, they 
planned to return, locate the game and 
the gun by means of the cork bobbers 
and retrieve both under the cover of 
darkness. 

Duck bootlegging is but one of several 
types of poaching with which government 
agents must battle. 

Along the Canadian border, for 
instance, illegal beaver trapping is a con- 
stant source of trouble. These animals 
are now nearing extinction and in states 
where they are found are protected by 
law. But the fur poachers, laying their 
traps at night and disposing of their 
catch by stealth, have been reaping a 
rich harvest of contraband pelts. 

One loophole in the American law aids 
such gangs. The beavers, in felling trees 
and damming streams, sometimes do con- 
siderable damage. Consequently, most of 
the states with beaver laws have also 
passed legislation which allows their state 
game commissions to issue permits for 
trapping the animals where they are caus- 
ing damage. On such permits, obtained 
under false testimony, fur bootleggers 
and their agents are trapping large num- 
bers of the animals during closed seasons. 

A gang of four men in Michigan was 
recently caught after it had carried on 
extensive operations in trapping beavers, 
mink, and otter out of season. For one 
shipment of furs, the leader cashed a 
check for $10,000. The country banker 
who received the check became suspi- 
cious. He (Continued on page 90) 
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Tests with ultra-violet light show that only 
in small quantities is it suitable for forcing 
plant growth. Right, Victoria regia, tropical 
lily, grown in Ohio under artificial light bulbs 


atest Lests with 


Night Lights Yie/d 


LECTRIC light recently solved the 
problem of growing shrubbery and 
flowering plants around a model 
house inside a skyscraper. 

In the Builders’ Exchange Building, 
Cleveland, there is a full-size house that 
extends upward through three floors. It 
is maintained as a model for demonstrat- 
ing residence-building ideas. 

To make the model home complete, va- 
rious plants were set around it, their roots 
embedded in earth. However, these plants 
refused to live for more than a few weeks. 
Investigation revealed that they were suf- 
fering from lack of moisture, which was 
remedied by the use of peat moss placed 
so that it prevented rapid evaporation. 
Still the plants refused to flourish. 

Experts were called in from the General 
Electric Lighting Laboratories in Nela 
Park. They diagnosed the trouble as in- 
sufficient illumination and installed a bat- 
tery of floodlights which produced four 
times as much illumination as the plants 
had been receiving. These were burned 
during the daytime. 

Results were almost magical. Within six 
weeks the forsythia, flowering almond, 
azalea, and flowering crab were in full 
bloom. Larch, mountain ash, and_ bridal 
wreath came out a short time later; and 
euonymus, arbor vitae, privet, and Aus- 
trian pine grew steadily. 

This is but one instance of a brand new 
scheme for forcing plant growth with ar- 
tificial light. It is true that a few commer- 
cial applications of light-forcing have been 
made, but most of the work done so. far 
has been of an experimental nature. Re- 
sults indicate that many of our most use- 
ful plants can be made to produce fruit 
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or blossoms earlier and better, by putting 
them on an improved light diet. The pro- 
cess is so simple that almost anyone can 
employ it. 

Water plants, used widely in home 
aquariums and garden pools, respond 
quickly to light-treatments. In studying 
the action of such plants recently, investi- 
gator’s made a discovery that may prove 
a milestone in the plant-lighting business. 

Frank B. Lee, General Electric lighting 
specialist, and Dr. J. T. Charleson of the 
William Tricker Water Gardens, set up 
three tanks. In them they placed identical 
collections of flowering arrowheads, tropi- 
cal water lilies of a type particularly diffi- 
cult to grow (General Pershing and Blue 
Beauty), shell flowers, and other aquatic 
plants. Each tank was planted and fertil- 
ized the same as the others. 

Above the first tank, a 300-watt maz- 
da lamp, of the type used for general il- 
lumination, was suspended, the distance 
from the water to the bulb being about 
thirty-six inches. Above the second tank 
was placed a 300-watt incandescent lamp 
having a special bulb which transmits the 
ultra-violet light generated by a tungsten 
filament. No lamp was placed above the 
third tank. Daylight reached all tanks in 
equal amounts. 

The lamps were burned five hours each 
night. During the experimental period, the 
tanks received between nine and ten hours 
of daylight. 

In the first tank, the plants flourished, 
but their leaves became ragged, partly 
caused by insects. In the third, the plants 
struggled along with little growth, and in 
some cases died. 

In the second tank, the one having the 





By WALTER 





Light increases the amount of sugar in the 
sap of a plant. This is demonstrated by 
covering part of a leaf that has been taken 
‘from darkness into the brilliant sunlight 


ultra-violet-producing lamp, the leaves 
grew almost as well as if they were in 
summer sunlight, and the lilies produced 
well-developed flowers. Insect damage 
was negligible. 

Generally it has been found that ultra- 
violet light is not beneficial to plant 
growth, and whenever the wave length ex- 
ceeds the limits of ultra-violet light emit- 
ted by the sun, harmful results, such as 
burning of the plant tissues, are produced. 
The tank experiments indicate that near 
ultra-violet, such as that emitted by the 
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HOW PLANT GROWTH VARIES WITH LIGHT 

All the calendulas above received sunlight but, in addition, those at left were 
under electric light from 9 P.M. to 2 A.M. and those at right from 4 P.M. 
to 9 P.M. The test was made at Purdue Agricultural Experiment Station 


These shrubs were successfully grown indoors by-the use of artifi- 
cial light. They surround a model house in a Cleveland skyscraper 


ew Marvels z Plants 





Photomicrograph of leaf cells in a water 
plant showing the chlorophyll, or color- 
ing matter, through which sunlight acts 


lamps, may be used to force blooming of 
water plants and perhaps others. Two 
theories concerning this action will be in- 
vestigated. One of them assumes that the 
ultra-violet acted in some way on the 
plant itself to induce blooming. The other 
theory is that the light caused certain fer- 
tilizing agents in the water to be formed 
or to become more active. 

_Experiments with a lamp installation 
in a Cleveland greenhouse resulted in the 
production of leaf lettuce of a usable size 
two to three weeks ahead of schedule. 
Three beds were planted. No artificial 
lighting was maintained at one. Above 
the second, ordinary 150-watt lamps were 
suspended, five feet above the soil and on 
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eight foot centers. Above the third bed, 
ordinary 300-watt mazda lamps, were 
placed, their spacing and distance above 
the beds being the same as the others. 
The lamps were burned four hours each 
night, preceding dawn. Temperature was 
kept constant. 

The unlighted control bed produced let- 
tuce to a height of seven inches during 
the experimental period. Average height 
of plants in the 150-watt bed, where the 
illumination was fifteen foot-candles, was 
nine inches. The 300-watt bed, with an il- 
lumination of thirty-four foot-candles, 
produced eleven-inch plants. 

All of the plants were cut at the same 
time and weighed. It was found that the 
weight gain was not in the same propor- 
tions as the advance in size. The 300-watt 
lettuce gained about thirteen per cent in 
weight over that in the unlighted bed, 
while the 150-watt plants showed half as 
great increase. This indicates that, per- 
haps within certain limits, forcing is in 
proportion to the amount of light. 

Dr. John M. Arthur, of the Boyce 
Thompson Institute for Plant Research, 
Yonkers, N. Y., points out that only the 
visible and near ultra-violet regions of the 
spectrum are useful to plants in the pro- 
cess of photosynthesis—the conversion of 
light energy into starch, wood, and cellu- 
lose; and that both the red and blue re- 
gions are necessary. Plants grown only in 
red light are tall, with thin stems and 
slender leaves, and resemble plants illu- 
minated with white light of very low in- 
tensity. On the other hand, when all but 
blue light is screened out, the plants are 
short and squatty, with thick stems and 
leaves. Apparently the two extreme re- 


gions of the visible light spectrum are 
necessary to balance each other, as far as 
plant growth is concerned. 

Experiments have shown that, to force 
plants into producing greater weight in a 
short period of time, relatively high light 
energy is required; but to regulate flow- 
ering, relatively low light intensities, as 
low as ten foot-candles, are sufficient. 

There are long-day plants and short- 
day plants. The first group includes those 
that blossom normally only during the 
long summer days, when they receive 
many hours of daylight. Examples include 
the radish, lettuce, portulacca, and water 
lilies. Among the fall-blooming plants 
which are brought to flower by shortening 
the length of daylight periods, are salvia, 
dahlia, cosmos, ragweed, and chrysanthe- 
mum, 

If, during the winter, daylight hours are 
extended by means of electric lamps, flow- 
ers can be produced months ahead of time 
on plants that blossom normally only 
during the long-day summer period. On 
the other hand, flowers can be delayed on 
chrysanthemum and other short-day plants 
by employing similar light treatments. 

This is the essence of the new science 
of plant control by means of artificial 
light. But it is not quite the entire story. 
Many plants respond to treatment which 
consists of reducing the daylight hours in- 
stead of increasing them. Usually light- 
tight covers or boxes are used. Commer- 
cial installations demand something that 
is not costly. 

Alex Laurie, Professor of Floriculture 
at Ohio State University, and G. H. 
Poesch, during several years of experi- 
mental work, (Continued on page 102) 
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STREAMLINED SHIPS GET WIND TEST 


In this wind tunnel, 
left, models of stream- 
lined ships are test- 
ed to find the de- 
sign that is best cal- 
culated to decrease 
the wind resistance 























A stream of smoke, 
chemically gene- 
rated in the apparatus 
in the foreground, 
below, is blown from 
the funnel of the 
model ship to be 
* sure smoke will not 
trail across deck 


Now that better hull designs, by decreas- 
ing their under-water resistance, have made 
ocean liners faster, marine engineers in a be oa 
Berlin, Germany, laboratory are seeking to . ; 
boost the speed of ocean travel a little more 
by improved streamlining above the water- 
line. Models of a liner’s superstructure are 
exposed to an air blast at the mouth of a 
wind tunnel to reveal the best design for 
minimizing wind resistance. The course of 
air passing over the models is shown by silk 
threads at the end of a rod in the experi- 
menter’s hands. Artificial smoke is also 
released from the funnels of the model, 
showing whether the design will cause ob- 
jectionable fumes to trail across the upper 
decks to the annoyance of the passengers. 


PROCESS WATERPROOFS ANY CLOTH 


& 






Treated by a new process, a sheer silk 
stocking will hold water, as shown. At 
right, waterproofed hat, dress, and coat 





DELUGED by an unexpected shower, the 
wearer of apparel treated by a new chemi- 
cal waterproofing process remains bone 
dry. The remarkable process, perfected by 
a New York dress manufacturer after a 
year and a half of research; may be applied 
to cotton, linen, wool, and even costly vel- 
vets and silks without altering their appear- 
ance or feel. When a sheer silk stocking, 
thus treated, is slipped over the palm of the 
hand, water placed upon it rolls about like 
a globule of quicksilver without wetting the 
fabric. According to the inventor, his proc- 
ess may be applied to suits and dresses, 
hats, shoes, pocketbooks, window curtains, 
policemen’s uniforms, and airplane wings. 


34 








MEDITIERIRANIEAN Si.A. 
Port SAID 


7 
Ve 
“i 


EGYPT PROPER” QYLUXOR? Te 
NILE DA 3 | ASSUAN 


DIVERSION PLAN 
WOULD DOUBLE’ 

CULTIVABLE AREA OF 

FERTILE NILE VALLEY 
a Se 


WATER OF NILE 
EVAPORATES IN THESE 
SUN-BAKED SWAMPS 















PROPOSED I8O-MILE 
CANAL WOULD DIVERT 
NILE TO NEIGHBORING 
RIVER BASIN, AVOIDING 
SWAMPS AND LOSS OF 
ATER BY EVAPORATION 


ee 
< 
OE * Maw 
he . i BS) 3 5 ok ,, 
“<p PROPOSED DAM a 
WOULD HELP 


REGULATE FLOW 
OF NILE 


UGANDA 















_ LAKE 
taf VieToRta 














BIG CANAL TO CHANGE 
COURSE OF RIVER NILE 


PLaNns to turn the River Nile from its 
course and send it through a 400-mile de- 
tour, a mighty engineering feat ranking in 
magnitude with the building of the Pyra- 
mids, have just been announced by the 
Egyptian government. The unusual object 
of the diversion plan is to save the river’s 
precious waters from evaporation by the 
sun before they reach the fields that need 


«them. The plan is expected to double the 


productiveness of one of the most fertile 
agricultural regions in the world. 

For a length of several hundred miles of 
flat country, in the upper part of its course, 
the flow of the Nile is sluggish and its chan- 
nel has no banks. Here its waters form vast 
swamps, and the burning rays of the sun 
rob the river by evaporation of much of its 
flow. Hence it is now proposed to cut a 180- 
mile canal from a point above the swamps 
to another river that rejoins the Nile 
below them, thus detouring the Nile around 
the place where it loses its water, as shown 
on the map above. Narrow and deep, the 
canal would expose little of the water to 
the sun’s rays. Engineers who have pene- 
trated tropic jungles, to survey the route, 
report that use could be made of parts of 
existing river basins along the way. Even 
so, the project, including a flood control 
dam above the canal to protect it from 
damage, is expected to“ require at least 
twenty-five years for completion. An alter- 
native proposal, to cut a deep, walled-off 
channel through the swamps, has been 
under consideration, but the canal a is 
considered more feasible. 
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THERMOMETER GAGES 
SOLDER’S. TEMPERATURE 


To ai in the proper application of 
solder, whose ingredients, lead and tin, 
will not remain intimately mixed if the 
temperature is too hot or too cold, the 
new solder thermometer, illustrated above, 
has been devised. The bottom of the all- 
metal instrument is plunged into molten 
solder, the fluid entering holes. The tem- 
perature is read from a pointer at the 
top, on a numbered scale. When the point- 
er reaches three, the solder is ready. 


SHELVES MOVE 
IN NEW STORE 


CoMFORTABLY seated in 
a self-service grocery store 
just opened in Los An- 
geles, Calif., a housewife 
selects her purchases from 
moving shelves of price- 
tagged merchandise that 
pass before her. The end- 
less, motor-driven chain of 
shelves, makes a complete 
circuit in eight minutes— 
leisurely enough for the 
customer to make her 
choices and lift the arti- 
cles from their shelves. 
When her basket is. full, 
she pays the cashier. 
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KILL SWORDFISH WITH BOW SND ARROW 


HunrTING the swordfish 
with bow and arrow, thus 
combining the skill of 
archer and angler, is a 
thrilling new sport intro- 
duced by Long Island, N. 
Y., fishermen. The arrow, 
which takes the place of 
a harpoon, is heavily barb- 
ed and carries a stout line. 
Standing on a plank pro- 
jecting from the bow, the 
archer lets fly when he 
sights the fins of a sword- 
fish. If he makes a success- 
ful strike, the angler reels 
the fish in, after a strug- 
gle with rod and line. 
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From the moving shelves of the self-service grocery store shown 
above, the purchaser selects goods as they pass on endless chain 


Shooting a barbed arrow, to which a stout line is ‘attached, 
is new way of taking swordfish. In circle, arrow and barbs 





ONE TOOL CUTS, REAMS 
AND FLARES TUBING 


TUBING is quickly cut, reamed, or flared 
with a new combination tool for the home 
mechanic. For cutting, the tool is 
clamped over the tubing and revolved 
around. it as shown below, while the 
screw handle is gradually tightened, forc- 
ing a cutting wheel through the metal. 
A pointed reamer at the tool’s end will 
then remove any burrs. If the tube is to 
be connected with a coupling, a flare is 
put on the end by forcing the conical 
end of the handle into the tube. 





With this handy tool, tubing can be quickly 
cut, reamed, and then shaped as is desired 


USE AIRPLANE TO FIND 
DINOSAUR. FOSSILS 


HuntTInc dinosaurs by airplanes is the 
newest method of fossil collecting adopted 
by Barnum Brown, of the American 
Museum of Natural History. From the 
air, he says, the beds of yellow sand- 
stone where the bones are likely to be 
found are plainly visible. 
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FTER making and using 
the sextant described 
last month, it will be 
easy now for you to 

build an astronomical telescope 
with an equatorial mounting. 
Let us consider the mounting 
first, for you may already have 
a telescope of some kind, or you 
may prefer to buy one rather 
than make the simple one I am 
about to describe. The mount- 
ing is necessary in either case. 

This equatorial mounting is 
used in all professional obser- 
vatories as it enables the tele- 
scope to follow any star stead- 
ily by turning upon an axis 
parallel to the polar axis of 
the earth. As you already know, 
the earth’s axis points approxi- 
mately to the North Star, so 
the axis of our equatorial 
mounting must do the same. In the lati- 
tude of New York, as you have proved, 
the polestar is elevated at an angle of 
about forty degrees above the northern 
horizon. Accordingly, the slant of our 
telescope’s polar axis is forty degrees. 

Look at the three pictures showing the 
miniature model of an equatorial tele- 
scope attached to a globe and you will 
see how the slow turning of the telescope 
from east to west on its polar axis en- 
ables an observer to keep any star in view 
for twenty-four hours. 

Since the complete rotation of the 
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MAKING and USING 


quatorigt, 


‘Telescopgl 


globe of the sky 
requires twenty- 
four hours, as- 
tronomers de- 
cided to locate the east and west posi- 
tions of stars by great imaginary circles 
drawn, at hourly intervals, through the 
poles of the sky, at right angles to its 
equator. In our pictures some of these 
meridian lines (called “hour-circles”) are 
represented by the ribs of the umbrella. 


HOW ASTRONOMERS 
LOCATE THE STARS 


Astronomers use a line 
passing through the pole- 
star and Beta Cassiopeiae 
as the zero-hour line of 
the skies. Twenty-four 
one-hour divisions are 
measured from this line 
on the sky’s equator from 
west to east. The hour 
line passing through a 
star is called its “right 
ascension.” Its “‘declina- 
tion” is its distance in 
degrees north or south 
of the equator. The right 
ascension of Beta and 
Capella is zero and five 
hours respectively. Beta’s 
declination is 60 de- 
grees. “A” is polar axis 
of earth, “B” polar axis 
of the telescope mounting 
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EQUATORIAL MOUNTING 


The illustration above shows how 
the equatorial telescope mounting is 
built upon two axes placed at right 
angles to each other. The polar axis 
is parallel to the earth’s axis and 
the declination axis cuts it at right 
angles. In following a star’s motion the tele- 
scope turns on the polar axis. Inset above, 
telescope’s object glass made from camera’s 
portrait attachment. Left, eye piece made 
from pocket lens magnifier with short focus 


It was also decided that the starting 
line should be the circle passing through 
the polestar and one of the stars in the 
“W”-shaped group called Cassiopeia. An- 
other illustration shows how the hour cir- 


. cles are marked off on the equator all the 


way round the sky, from zero hours to 
twenty-three hours. Twenty-four hours is 
of course identical with zero hours. 

To see how an equatorial mounting 
works, let us imagine that an astronomer 
points his equatorial telescope at the star 
Beta Cassiopeiae, which is exactly on the 
zero hours circle, and starts the clock- 
work which turns the telescope westward 
on its polar axis while the earth turns 
eastward. All night the: clockwork will 
keep Beta Cassiopeiae in the telescope’s 
field of view. When the sun rises, the in- 
strument will still be pointed at the star’s 
position, and when darkness comes again, 
Beta Cassiopeiae will still be in the tele- 
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HOW TO FIND STAR’S POSITION. The model telescope 
in the pictures above is used to show how you can find the 
position of a star even in bright daylight. On a September 
evening, turn the telescope upward until the declination pointer 
indicates the figure 38. This is Vega’s declination. Then adjust 
the hour circle on its polar axis until the pointer indicates 18%, 
which is Vega’s right ascension. Now turn the hour circle 
pointer to 1934 which is Altair’s:- right ascension. When the 
pointer is turned to eight degrees, it will indicate Altair 


scope’s field of view. The instrument will 
still be pointed at the zero hours line, 
after following it completely around the 
sky for twenty-four hours. 

I have chosen a circumpolar star which 
never sets in the latitude of New York, 
but the same thing would hold true of 
any other star. The following evening the 
telescope would be pointed at the same 
spot in the heavens, after turning com- 
pletely round upon the polar axis of its 
equatorial mounting. 

Of course, only very expensive tele- 
scopes are provided with clockwork to 
drive them, but the equatorial mounting 
is just as great a convenience to the ama- 
teur stargazer, for it enables him to fol- 
low a heavenly body very easily with his 
telescope. 

Also, after the hour-circle dial on the 
polar axis is set so that the pointer indi- 
cates zero hours on the dial (while the 
telescope is pointed at Beta Cassiopeiae) 
the telescope can then be pointed to the 
hour circle of any other star in the sky 
by turning the pointer to the correct fig- 
ure on the hour-circle dial of the mount- 
ing. After this, the star can be brought 
into view by turning the telescope north 
or south upon its “declination axis” until 
the “declination pointer” indicates the 
star’s proper declination. 

Declination on the sky is equivalent 
to latitude on the earth, which is why the 
declination of the polestar or sun enables 
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us to compute our latitude. 

The east and west dis- 
tance of a star from the 
zero hours circle (called 
its “right ascension”) is 
also. similar to longitude 
on the earth: The differ- 
ence is that longitude is 
measured in hours east or 
west of the earth’s meri- 
dian which passes through 
Greenwich, England, while 
right ascension is meas- 
ured continuously  east- 
ward from zero hours 
completely around to zero 
hours again. This measure- 
ment eastward is called 
“right ascension” because, 
when you face the north- 
ern horizon, the stars al- 
ways ascend above the 
eastern horizon on your 
right hand. 

Declination and right as- 
cension (often abbrevi- 
ated to R. A.) can be il- 
lustrated simply in the fol- 
lowing way: 

Stand outdoors at night 
and turn your eyes upward 
toward the sky’s equator, 
with your back to the 

polestar. Then turn your 
head from east to west. Your head is 
then working as an equatorial mount- 
ing for the binocular telescope of your 
eyes. As you turn your head from east to 





GROOVE TO HOLD 
TELESCOPE °, 








‘SET SCREW HOUR CIRCLE 


Working diagram showing the parts and 
dimensions of material used in making an 
equatorial mounting for your telescope 


Homemade Instrument, Magnifying ~ 
100 Times, Is- Easily Put Together of 
Odds and Ends Found in Any Home 


By GAYLORD JOHNSON 


west it is turning upon the polar axis in 
your neck, And as you nod your head up 
and down, sweeping your eye-telescopes 
from zenith to horizon, your head is turn- 
ing upon its declination axis. 

With the scale plan shown and the pic- 
tures of the mounting in the illustrations, 
you can easily construct a practical equa- 
torial mounting that will give good service 
with a light telescope. Note that the hour- 
circle pointer points to the meridian of 
the equator, and is fastened to the lower 
bearing of the polar axis. The declination 
pointer indicates the north pole of the 
heavens and is fastened to the bearing of 
the declination axis. 

The telescope illustrated in the photo- 
graphs. was made with a portrait attach- 
ment lens for the object glass, and a fold- 
ing pocket lens for an eyepiece. The por: 
trait attachment lens has a focal length 
of thirty-six inches. The pocket lens has 
a focus of about six-tenths of an inch. By 
using a simple rule, we can now find the 
magnifying power of the telescope. The 
rule is: Divide the focal length of the ob- 
ject glass by the focal length of the eye- 
piece. The result will be the power of the 
complete instrument. My telescope there- 
fore is of sixty power. It apparently brings 
the moon many times closer and plainly 
shows me its craters. 

If you wish to make a telescope giving 
you 120 magnifying power, secure from 
an optician a weak positive spectacle lens 
of six feet focal length to use for your 
object glass. Then make your telescope 
barrel long. (Continued on page 91) 
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MECHANIZING ™ 





For sixty years Can- 
ada’s police force has 
gone into the wildest 
regions of the country 
on horseback on the 
trail of crooks. Now 
with better roads, they 
are going farther and 
faster on motor cycles 
or in speedboats, cars, 
or even faster planes 


the Kamous Mounties 


OYAL Canadian Mounted 

Police are now riding mo- 

tor cycles, 250 of these ma- 

chines having been sold 

recently to the famous force. The last 

report, also shows nearly 200 motor cars 

in use. The operation and care of gasoline 

engines is now part of the course of train- 

ing taken by every recruit joining the 

Royal Mounted. Mariners and radio op- 

erators are today included in the member- 
ship of the force. 

Fast transportation and faster commu- 
nication are speeding up the work of the 
Mounties throughout the Dominion. The 
force can still claim the distinction of be- 
ing mounted, but now the horses are being 
replaced by mechanical mounts. In ten 
years the number of horses in the force 
has dropped from 655 for a membership of 
1,227 to 263 for a membership of 2,348. 

Why this change? Why is the horse 
being forced into the background? 

Crime moves fast today, and guardians 
of the law must not lag behind. To catch 
the present swift-traveling criminal, the 
horse is too slow. So police now use not 
only motor cycles and fast automobiles, 
but also speedboats, cruisers, outboard 
motors for canoes, skiffs, and other small 
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craft, airplanes, and, naturally, the radio. 
New duties constitute another reason 
for the mechanization of the Mounted 
Police. The force now patrols the border 
waterways to catch smugglers of contra- 
band and aliens. The customs preventive 
service was recently taken over by the 
police. Today Mounted Police keep tab 
on speeders in federal parks and on the 
provincial highways of Alberta, Saskatch- 
ewan, Manitoba, New Brunswick, Nova 
Scotia, and Prince. Edward Island. To 
check up the traders, trappers, prospec- 
tors, and natives in the vast northern 
region, motor launches give quicker trans- 
portation in summer than the canoe. 


Nor long ago a constable on winter 

patrol in the Coronation Gulf dis- 
trict of the Arctic coast heard of a native 
murder. Within a few days, he had found 
the murderer. Within a few weeks, he had 
taken the prisoner to the post at Cam- 
bridge Bay and had used the radio station 
on a schooner frozen in there to give his 
report to Ottawa. Three days from his 
arrival at the post: with his prisoner full 
instructions had been given the constable 
as to the disposal of the case. More than 
2,200 miles of unsettled territory had 


been covered by radio, many months of 
weary travel had been eliminated by the 
use of fast communication, Compare this 
with the fact that in same region in 1912, 
five years of travelling back and forth be- 
tween the Arctic and civilization were 
necessary in the capture and trial of 
another murderer. 


CONSTABLE in a motor car on pa- ‘ 


trol duty along the New Brunswick 
coast saw a schooner off shore, which he 
took for a smuggler. That night the police 
patrol boat started out. With only two short 
flashes of light from the schooner to guide 
them, the police seized a motorboat laden 


with contraband. Leaving a constable in © 


charge of the seized motor boat, the police 


patrol boat started out after a second 


motorboat which had a muffler and ex- 
haust under water and could only be fol- 


lowed by listening. So well have the police 
adapted themselves to their new duties 
that before the operator of the silent boat ~ 
knew what had happened the police craft ~ 
bumped into him, a constable jumped ~ 
aboard, ordered the boat stopped and ~ 


found a second load of contraband con- 
cealed under fishing nets. 


At a northern Ontario trading post, a ~ 
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Canada’s Police 


Now Use Motor Bikes, 
Cars, and Airplanes to 
Get Their Man 


big Indian was causing a lot of trouble. 
He was thought to be slightly insane. 
Over forestry services’s radio a message 
was sent to Ottawa. Two days later a 
plane brought a mounted policeman to the 
post, and the Indian was flown to a men- 
tal hospital. 

Along the Arctic coast, the police still 
carry the mail in winter time. Once this 
meant untold hardship in fighting Arctic 
storms. It took many weeks before the 
east and west bound mail was exchanged 
between Aklavik and Bernard Harbour. 
Now the two men leave with their mail 
after making arrangements by radio, cut-, 
ting down on the time on the trail. 


i ko last annual report of the force. 
shows that four men of the western?‘ 


Arctic division had gained their govern- 
mental short-wave radio licenses, which 
means they had demonstrated their ability 
to operate their stations by means of the 
dot and dash, and could repair the equip- 
ment in case of breakdown. 

One of those four men is the radio 
operator on the floating detachment of the 
force, another factor in the task of speed- 
ing up police activity. The St. Roch is a 
permanent post of the organization, and 
its motors carry it along the Arctic coast 
on the duties of the force which include 
licensing fur trappers, seeing that the 
natives are not exploited, keeping up to 
date information for the Vital Statistics 
Act, licensing radio receivers, and collect- 
ing customs duty. A floating detachment 
was unthought of when the Mounties first 
hit the trail in 1874—0on horseback. 





The airplane has also come into wide 
use. The force does not yet have its own 
planes and pilots, but even that day is not 
distant. For the range of professions em- 
braced by members of the force has 
grown from cobblers, tailors, and car- 
penters to include the mechanical and 
engineering vocations, electrical workers 
and able and experienced seamen. 

The airplane played a prominent 
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Wearing this uniform of fur, the Mounties 
invade the Arctic on the trail of criminals 
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role in the western Arctic a few win- 
ters ago when Albert Johnson, a trap- 
per, accused of lifting traps, defied 
the police and started a man hunt 
that lasted nearly two months. A 
plane, following his tracks, short- 
ened the hunt and also carried sup- 
plies and men between Aklavik and 
the scene of action, and rushed those 
killed and wounded in the hunt to the 
northern metropolis. 

Today inspectors and _ superin- 
tendents of the force no longer rely 
exclusively on dog teams and water 
transportation for their numerous 
inspection trips. There are too many 
posts, spread too far apart to allow 
this slow method of travel. Airplanes 
are used to a large extent. 

There is another angle to this use 
of airplanes and motorboats by offi- 
cers as well as men. It saves time and 
lessens hardships. In addition it is 
cheaper. It costs money to feed the 
dogs and the men and food runs high 
in the northern parts of the region 
policed by the Mounties. An airplane 
cuts days to hours and weeks to days. 











Economy in operating the force results. 

Flying Mounties keep an eye on the 
vessels along the coasts of the Atlantic 
and the Gulf of St. Lawrence. The air 
patrols in that region have proven so 
effective they are to be enlarged. One offi- 
cer in the Maritime provinces has asked 
for an even more mechanized force to 
cope with the smugglers. He would have 
motor cars and airplanes keep in close con- 
tact by use of radio. 

The force now has 101 motor boats and 
the constables no longer paddle canoes. 
Outboard motors speed them to their des- 
tinations, leave them fresher for their 
duties, and terrorize crooks. 


M °ToR boats are helping out where 

supply ships cannot go because of 
ice conditions. On several occasions posts 
that otherwise would have had to make a 
long haul overland for their annual sup- 
plies because of the inability of the steam- 
er to make the isolated post, have had 
their supplies delivered by the police mo- 
tor boat. 

Even the caribou have been partly 
saved from faster extinction by motor 
boats. Some of the posts in the Hudson 
Bay area, short of dog feed, were contem- 
plating hunting for the fast dwindling 
herds of caribou to feed their dogs. Word 
of their intention reached the post at 
Chesterfield. There ample supplies of dog 
feed and dog biscuits were on hand. A 
motor boat brought these to the short- 
rationed posts. A few caribou were able 
to go on grazing (Continued on page 98) 
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SMALLEST GAS- ELECTRIC ENGINE CARRIES VISITORS AT 200 


DESIGNED to-run on a track thirty 
inches wide, the smallest gas-electric lo- 
comotive ever built has just been deliv- 
ered to a Detroit, Mich., zoo. It will haul 














ELECTRIC 
EYE PUT IN 
TINY BULB 


EsPECIALLY useful 
for installation in 
close quarters, to 
serve as an electric 
eye, a new photo- 
electric tube resem- 
bles an auto head- 
lamp bulb both in 
size and appearance. Despite its midget 
size, its performance is declared equal or 
superior to that of larger models. Accord- 
ing to General Electric engineers who de- 
veloped it, the tube is unusually sensitive 
to infra-red rays and responds to the heat 
of a body that is not even glowing visibly. 


seven cars of passengers over a miniature 
railroad a mile and a half long, from the 
main entrance of the zoological park to 


the exhibits. To save visitors a tiresome 


NEW MOTOR CYCLE SIDE CAR 
CHECKS RACING ACCIDENTS 


In RACES for mo- 
tor cycles with side 
cars, the passenger 
hitherto has occu- 
pied a perilous posi- 
tion, for he has had 
to depend upon the 
skill of the driver to 
avert an upset at a 
sharp turn in the 
course. To reduce 
the risk of a spill 
and make possible 
better records, a tilt- 
ing side car has been 
devised by Alan W. 
Bruce, British hold- 
er of the world’s 
side car motor cycle 
speed mark. When 
the machine whizzes 
toward a turn, the 
occupant of the side 
car spins a steering 
wheel, thus banking 
or tilting the cock- 
pit and aiding in 
rounding the bend. 


The steering wheel in the 
side car, below, does not 
steer the motor cycle, but 
is used to tilt the car so 
that in racing faster turns 
can be made without the 
danger of an accident 


walk, the railroad was installed two years 
ago by a Detroit newspaper, and equipped 
with gasoline locomotives. The new gas- 
electric model is illustrated above. 














Old tin cans used at a Butte, Mont., mine to recover the copper that is dissolved in waste water 
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TIN CANS RECOVER 
COPPER IN WATER 


Few things seem more useless 
than old tin cans, yet they aid in 
producing much of the world’s 
supply of copper. Waste water 

from a mine, containing dissolved 
copper salts, is pumped into great 
troughs containing thousands of 
the discarded receptacles. The 
cans dissolve, and through a sim- 
ple electrochemical reaction a 
sludge of pure copper is left in 
their place. Legend has it that a 
man in Butte, Mont., discovered 
the process by accident when he 
tossed a few cans into mine water 
running through his backyard. 
Finding to his astonishment that 
they turned to copper, he ac- 
quired a year’s rights to the 
water and became wealthy be- 
fore his contract expired. 
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Divinc for mastodon bones was the strange occupation 
of a group of scientific explorers at Silver Springs, Fla., 
not long ago. When the, bottom of a large spring was 
found to be the resting place. of remains of prehistoric, 
elephantlike creatures, an expedition was organized to 
recover them. Divers descended thirty-five feet to exhume 
the bones from the mud and silt in which they had lain 
for thousands of years. Despite the difficulties under 
which the divers worked, they recovered a magnificent 
collection of teeth and parts of jawbones. The underwater 
photo, reproduced below, shows one of the divers at work 


at the bottom of the spring. 


At upper right, scientist dons helmet for descent into spring. Above, 
he is seen in water recovering bones like those shown at the right 


ELECTRIC “PIANO” SOUNDS LIKE ’CELLO 


*stéad of being produced by the mechan- 


RESEMBLING a miniature piano in ap- 


pearance, a new musical instrument de- 
vised by a French inventor for radio 
broadcasting, yields tones 
like those of a ’cello when 
the keys are depressed. In- 


ical vibration of strings, the musical 
sounds are created electrically by a bank 
of vacuum tubes re- 
sembling those used 
in radio. The tones 
are made audible by a 
loudspeaker built into 
the top of the instru- 
ment. Unlike other 
electrical instruments 
that require bulky 
amplifiers, the entire 
apparatus is compact. 


New electrical 
instrument for 
radio broad- 
casting, looks 
like a piano 
but its tones 
are like those 
of a ‘cello. 
The _ instru- 
ment, as photo 
shows, is com- 
pact and also 
self-contained 


TAKE X-RAY PICTURES ON 
PAPER INSTEAD OF FILM 


X-RAYS on paper instead of on film are 
made possible by a new process that is 
said to cut in half the cost of industrial 
X-ray inspection of welds and other ob- 
jects. The paper is held in a special holder, 
illustrated above, and two sheets are ex- 
posed at once, One is kept on file, and the 
other submitted with the material tested. 
Easier to handle and drying more quickly 
than film, the paper is said to give as good 
or better results in industrial use and its 
general adoption is a possibility. 
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Invisible Chemists found \ @ 




















This photomicrograph 
shows a large form of 
mycetozoa in the spore 
stage. It is from these 
spores that zoospores 
come to form masses of 
plasmodium that ac- 
tually eats tiny bacteria 


To see clearly the minute 
structure of plasmodium, 
a needle and scalpel are 
used to place a small bit 
of it in the center of a 
glass slide, which is then 
put on microscope’s stage 


Photomicrographs by 
Philip O. Gravelle, 
F.R.P.S., F.RMLS. 


ENLARGED 
SPORES OF THE 
SLIME MOLD 


In circle, photomi- 
crograph of slime 
mold magnified 120 
times, and showing 
network of fine, 
branched strands 
mixed with spores 
in the sporangia of 
many myxomycetes. 
At right, a photomi- 
crograph of bark 
fungus enlarged six 
and a half times. 
Themushroomshape 
of spores is visible 
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By BORDEN HALL 


MONG the most fascinating, and per- 
chaps among the most useful, forms 
of microscopic life known to man 
are the mycetozoa, moldlike organ- 

isms found in the deep woods. Their swift 
life cycle presents a multitude of forms and 
a perfect riot of color. At certain stages, 
these tiny creatures make surprising balloon 
journeys through the air. It is a form of 
life so varied, so alive, and so baffling that 
we could spend years and years investigating 
it without, probably, adding anything new 
to the vast number of facts already known 
about it. 

If you live in the country or on the out- 
skirts of a city, it is likely that you will be 
able to find millions of mycetozoa in your 
back yard. After you have found them, you 
will have trouble deciding whether your 
captives are plants or animals for the 
mycetozoa pass through a life cycle that is 
extremely confusing both to the zoologist 
and the botanist. Today many authorities 
consider these mites as animal but admit 
that, in their system of propagation, they are 
vegetable. As a result, the statement that 
they are animals is not universally accepted. 

To find the mycetozoa, we enter the 
woodlands and seek a low, damp spot where 
rank vegetation is growing about fallen and 
decaying trees. Such is the home of the 
mycetozoa, of which there are some 500 
classified varieties. It should be kept in 
mind that the tiny animal we seek has sev- 
eral forms and the microscopist must be 
able to recognize the one that is most easily 
found. On the surface of decayed logs look 
for a white slimy substance known as plas- 
modium, which is a mass of protoplasm 
formed by tiny organisms and strongly re- 
sembling the white of an egg. We may ‘be 
fortunate enough to find it on the surface 
of a log, or, if not there, we may have to 
dig into the wood beneath the bark to find 
it living in strange, active colonies. 

Of course it can be seen with the naked 
eye and may be found in patches a foot 
square. This plasmodium consists of a fam- 
ily of mycetozoa in its most important life 
stage. If the hunter has time to spare and 
will watch this mass, he will see that it has 
the power of locomotion. As a matter of 
fact, it is composed of a large army of a 
particular kind of mycetozoa that is char- 
acterized by the tendency to congregate in 
this strange manner. 

For the purpose of capturing a number of 
the family, we have brought with us a clean 
piece of white blotting paper. When the 
plasmodium is found, the paper is dampened 
and some of the slimy substance is placed 
upon it. Arrangements must be made to pro- 


tect the paper so it will not dry out while > 
you are taking it home. If the journey is 4 — 


long one and the day is hot, it will be nec- 
essary to dampen the blotter occasionally 


to make sure the plasmodium does not die. — 
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with a NAICROSCOPE 


‘How Mold Forms Found in the Woods 
Are Studied Under a Lens . . . Staining 
Specimens to Make Their Structure More 
Easily Seen... Building Your Own Small 
Arc Lamp with which to Take Pictures 


Once home, a slip glass is prepared and 
some of the slirxy mass is transferred to it 
and placed under the little 300 or 350-power 
objective of your microscope. If, however, 
you have a higher-powered objective, it will 
be well to use it for this investigation, pro- 
vided your technique is equal to the ma- 
nipulation of a high-powered instrument. 

Upon looking at the mass of slime and 
water, we see that it is made up of myr- 
iads of tiny forms each having a tail with 
which it swims rapidly hither and thither. 
These are the zoospores that represent 
one of the life stages of the mycetozoa 
cycle. The zoospores, pure protoplasm, 
are provided with the rudimentary organs 
necessary to their survival in this partic- 
ular environment. In some of the common 
species, the zoospores have, beside their 
tiny tails, vacuoles which really amount 
to crude digestive organs. What could 
such a tiny speck eat? Into a fantasti- 
cally imperfect mouth, these minute 
creatures suck various sorts of. bacteria. 
Indeed, the patient observer will note 
that as long as the zoospores are in a suf- 
ficiently wet medium a constant stream 
of fluid passes through their diminutive 
systems. It is from this bacteria-laden 
stream that sustenance is secured. 

While in the woods, we had an oppor- 
tunity to pick up another form of this 
curious life. In logs that have reached 
the extreme point of decay, we may see 
a fine red and velvety powder. Touching 
it with our fingers, we find it is light and 
fluffy and discover that much of it will 
fly into the air before the slightest breath. 
Some of this should be taken home in a 
small glass bottle, placed upon a clean 
slip glass, and set upon the stage of the 
microscope. Looked at in this manner, we 
will be surprised to see tiny red mush- 
rooms, each sitting on top of a gossamer 
stem. It is this funguslike stage in the 
life cycle of the mycetozoa that makes 
scientists wonder whether it is a vegeta- 
ble or an animal form. 

It is from this interesting mushroom, 
or spore, stage that the mycetozoa get a 
new lease on life. The wind lifts the tiny 
spores and distributes them far and wide 
so that some are fairly sure to fall upon 
moist spots where the whole mysterious 
life cycle begins again! 

Naturally in their balloon journey, 
Millions of these spores fall upon dry 
soil and perish. Countless other millions, 
however, reach spots suitable to their 
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existence and propagation. Im- 
mediately upon coming in con- 
tact with moist and partially 
decayed matter, the spore 
drinks water and swells up. 
This process we can observe 
directly by placing a bit upon 
a damp surface and watching 
closely. The tiny spores be- 
come larger and larger until 
finally they burst and out pop 
slimy bits of protoplasm which 
turn out to be zoospores. 
These zoospores then congre- 
gate to form the bacteria-eating masses 
of plasmodium. 

To keep the plasmodium alive, care 
must be taken to see that the bits we 
brought back from the woods are per- 
mitted to live on a small piece of the 
partially decayed and damp wood . to 
which it originally clung. If this is done, 
we shall see, in time, that colonies of 
zoospores are undergoing severe changes. 
The masses, drying out; change form, 
change color, and’ finally we see little 
spores begin to appear, their number rap- 
idly increasing until the whole mass is 
composed of nothing but spores. Each 
spore is a tough little bag made for the 
purpose of preserving the life of the 
protoplasm it contains until it can again 
be brought into contact with decayed 
vegetable matter and water. 

It should be remembered that we have 
been observing the life cycle of some of 




















Above, tweezers are used to place a 
bit‘of mycetozoa on the slip glass be- 
neath the microscope’s lens. At left, 
haematoxylin and dropper which are 
used in staining the tiny specimens 





Pictures showing clearly how to 
construct an arc light of your own 
with which to see the tiny speci- 
mens of mycetozoa when placed 
under the lens of a microscope 


the more common and abundant members 
of this large family. Indeed, the family 
is so large and has such a wide variety 
of habits that the inexperienced micro- 
scopist may fail to recognize many of 
them. 

The million and million of microscopic 
mushrooms that are produced from the 
plasmodium offer an absorbing course of 
study. Before they are fully matured, we 
see that they range in color from silver 
to pink, and resemble, under the glass, a 
basketful of lovely pearls. This exquisite 
stage, however, is of brief duration. If 
they are maturing in the proper medium, 
we shall see that, in some mysterious 
way, they appear to take root while slen- 
der, delicate little stems support them. 
Next, important changes occur and the 
beautiful luster of the skin is destroyed. 
Pocks and lines appear and we see what 
looks like a (Continued on page 93) 
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CONNECTORS CUT WOOD BUILDING COST 


| 
: 
LitTLe spiked rings and disks of metal, 
j already successfully applied in Europe for 
joining the timbers of wooden bridges 
and buildings, are now being introduced 
in this country. American authorities call 
} these devices, known as “connectors,” the 
! most important development in wood 
construction in a century. Applied with 
the aid of a hydraulic or screw wrench 
when the timbers are bolted together, the 





Designed to carry passengers between airport and city, this new French helicopter is expected to be able to 
rise or descend vertically, or hover over one spot, so that it can use rooftops for landing or taking off 





ity to Airport } 


TO TRANSPORT pass- 
engers swiftly between 


the city of Paris and its WELI 
outlying airports, startling 
France is experiment- electric 


ing with a _ helicopter said by 
taxi. Capable of hov- the first 
ering motionless in the | or “pas 
air and of rising or de- | to be 1 
scending vertically, heat, yl 
such a craft could land stronge! 
on a rooftop in the | hydroge 
heart of the city. At- thousan 
tempts to build a prac- | car-loac 
tical helicopter have 
hitherto met with diffi- 
culties, but officials 
have high hopes for a 
craft just completed at 
the government aero- 
technical laboratory 
near Paris by an engi- 
*“<.neer named Filorinne, 
and patterned after the 
experimental machines 
of Raoul Pescara, pio- 
neer helicopter designer. 
Two twenty -four-foot 
propellers, powered by 
a 200-horsepower mo- 
tor will lift the plane. 
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connectors bite into each piece of wood, 
forming a rigid joint and distributing 
stresses through all the members over a 
large area. The load-carrying capacity of 
the conventional bolted joint is thus mul- 
[ tiplied from four to twelve times, making 
i possible the erection of cheap wooden 
structures with, it is claimed. 
: virtually the strength of steel. 
Huge public halls, airship han- 
gars, and 500-foot radio masts 
al have been built entirely of 
i wood by the new method. Real- 
izing the importance of this 
new development in wood con- 
f H struction, experts of the U. S. 
Forest Products Laboratory at 
Madison, Wisc., undertook, and 
recently completed, an exten- 
sive series of tests of the va- 
rious styles of connectors. More 
than sixty were studied, and a 
recent report issued through the 
U. S. Department of Commerce 
shows seven or eight of these 
types particularly promising 
for American use. 

















q By use of the three types of 
; connectors, seen at extreme 
‘ right, and which are applied 
[> with a ratchet wrench as shown 
3 in circle, the mast and bridge, 
seen here, were built of wood 
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Electric Furnace Welds Without F lame. 


WELDING without flame or arc is the 
startling feat made possible by a huge 
electric furnace filled with hydrogen gas, 
said by its Detroit, Mich., builders to be 
the first available to industry. Copper wire 
or “paste,” applied to the seams of parts 
to be welded, melts in the 2,100-degree 
heat, yielding a joint of copper alloy even 
stronger than the adjacent metal. The 
hydrogen prevents oxidation and scale. A 
thousand parts are welded at once, and a 
car-load is turned out in four minutes. 


Photomicro- 
graph, above, 
shows two pieces 
of steel ready 
for weld. At 
right, view after 
weld has been 
made. Note 
black area now 
extends into the 
grain structure 


NEW PROJECTOR 
FOR TELEVISION 


SHAPED like a monster 
searchlight, a new television 
projector demonstrated in 
New York recently throws 
unusually bright images of 
far-away scenes on a screen 
six feet high and four feet 
wide. The secret of its in- 
tense white light is a glow 
lamp employing the incan- 
descence of heated carbon 
dioxide vapor, concealed 
within the housing for the 
big scanning disk. Rivaling 
the conventional arc light in 
brilliance, the new lamp 
flickers sufficiently rapidly in 
response to the fluctuating 
impulses, to be of service for 


This giant electric furnace turns out a carload of welds every four minutes, thousands 


of parts being welded at a time. 





television. The apparatus 
was perfected by U. A. San- 


abria, Chicago inventor. 
lamp 
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This new television projector is illuminated by a glow 
that 


heated carbon dioxide vapor 


employs 


STRANGE MALE TOAD IS 
MIDWIFE TO THE EGGS 


CONSIGNED to the American Museum of 
Natural History, four live specimens of 
one of the strangest of toads recently ar- 
rived in this country. Untroubled by 
maternal responsibilities are the females 
of this species, known as the “midwife 
toad.” It derives its name’ from the fact 
that the male assists the female in laying 
the eggs, and. then carries the egg capsules 
on his ‘back, as shown.in the photo at left, 


_ until they hatch three weeks later. 


It is this process that makes the welds seen at left 


USES CAR’S EXHAUST TO 
WARM STEERING WHEEL 


To KEEP a motorist’s hands warm de- 
spite the cold of winter, a California in- 
ventor has produced a hollow steering 
wheel, made of aluminum, that is heated 
by the exhaust from the motor. A pipe 
leads from the exhaust manifold to the 
wheel, through which the hot vapors cir- 
culate. They are then led off through a 
second pipe and discharged through the 
exhaust outlet. The photograph below 
shows the wheel removed from the steer- 
ing post to reveal the heating pipes. 
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When the car’s wheel is removed, the de- 
mountable brake drum may be lifted off 


REPLACING worn-out brake linings is 
made as simple a task as changing a tire, 
by the recent invention of a demountable 
brake drum for automobiles. It is merely 
recessary to remove the wheel, lift out 
the special brake drum with its floating 
lining, shap in a replacement lining, and 
replace the drum and wheel. A mechan- 
ically inexperienced motorist, it is said, 
can make the change on all four wheels in 
a few minutes, using no tools but a wheel 
wrench. Thus a driver setting out on a long 
trip may carry a spare set of brake linings 
and install them as the need arises without 
any considerable loss of time. 






This machine, looking like 
a cream separator, freezes 
the water out of milk 





FREEZING GASES TAKE 
WATER OUT OF MILK 


To avor damaging the flavor of milk and 
fruit juices, they are now concentrated by 
freezing instead of by heat. While the liquid 
is whirled in the centrifuge shown above, 
freezing gases are blown against it. Excess 
water turns to snow and is thrown from a 
spout at the top, while the concentrated 
liquid, which is almost wholly free of water, 


is drawn off at the bottom. 
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DEMOUNTABLE DRUM MAKES IT EASY 


TO REPLACE CAR’S BRAKE LINING 














The old lining is removed and a 
new lining is snapped into place 


With the new lining inserted the brake 
drum, right, is all ready to be replaced 


The hub, drum, and wheel of the demount- 
able brake assembly is shown in this picture 





BIG MAP OF OHIO AT WORLD’S FAIR 


OHIO’s geography is explained to 
World’s Fair visitors by a mechan- 


ical map of pressed wood and glass,. 


twelve feet square, provided with 


1,302 indexed push buttons. To find any 
city, river, or point of historical interest, 
the.user pushes a button and one or more 
squares are instantly illuminated. 
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Plane on Motor Car is Short Gut t6” 












Student Learns in Safety to Control His Craft (UNIVERSAL JOINT ENABLES 
7 . é PLANE TO DIVE, ZOOM, 
and Maneuver It as Though Actually in the Air OR BANK /. 


; 
) 





So THAT a student pilot may learn PILOT MANEUVERS PLANE <reM ath 
the feel of the controls of a glider or STANDARD. CONTROL STICK 2 / aptive Plane 
airplane before he risks his first solo i ag . ii Slight ‘Pesition 
flight, a foolproof training machine ae f 






























has been designed by a Beaver Falls., 
Pa., inventor. Seated in the cockpit 
of a captive plane, the pilot may send 
his craft through the maneuvers of 
diving, banking, and zooming; but the 
worst that can befall him if he should 
crash is a gentle bump on rubber- 
padded cushions. For a training les- 
son, an instructor takes his place at 
the wheel of a motor truck that car- 
ries the machine, and starts it across 
the airport field. As soon as the car 
reaches-a speed:ef- twenty-five miles 
an hour, wind pressure, aided by a 
coil spring serving as counterweight, Sia ; ' 

is sufficient to raise the captive Close- -up View of <r Ries is ol G4 Fi ¥; > 
plane and its pilot into the air. Universal Joint ; ok ; : 
While the pilot puts his craft 

through its various evolutions, 
the instructor checks up on his 
ability and his weak points. If 
a sudden gust strikes the ma- 
chine or if the pilot jams over 
his controls too suddenly, snub- 
bers curb the maneuver and 
springs come into play to ab- 
sorb the jolt. The instruction 
the student receives is identi- | 
cal with that he would get ‘if 
the machine were actually fly- 
ing but he learns without run- 
ning the danger of a crash. 


INSECTS a COLOR PREFERENCE 


Tuart insects, like people, have marked BRAKE SERVI 
preferences for certain hues is the dis- x 
covery of Prof. W. B. Herms, University 
of California entomologist. Placing them.. 
in a. cage where they were free to fly to- 
ward windows of different ‘colors, he 
found salt-marsh ‘mosquitoes especially 
partial to blue-green light; while violet 
light. lured the fresh-water variety. Red 
and yellow attract many night-flying spe- 
cies, while day flyers usually prefer blue, 
the tests show. Applying his findings, 
Prof. Herms has devised electric traps, 
with colored lamps to attract the insects, 







SIDE MEMBERS PREVENT 
PLANE FROM TILTING 
TOO FAR ==: 


_}=> TWO PIVOTS 
PERMIT TILTING IN 
ANY DIRECTION 








COIL. SPRING COUNTERBALANCES 
WEIGHT OF PLANE AND PILOT) vm) 





SPRING-MOUNTED } 
‘RUBBER CUSHIONS. - 
ABSORB SHOCK © 
WHEN PILOT 
“LANDS” 
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How student pilots 

learn to fly with a 

captive plane is 

INSTRUCTOR DRIVES CAR AT 25 M PH, shown in picture 
TO LIFT PLANE INTO AIR 
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SPEEDOMETER ON BACK 
OF CAR IS GARAGE AD 


INSTALLING a monster speedometer in 
the back of a car, as illustrated above, so 
that its reading will be plainly visible 
from the rear, is the latest way of adver- 
tising garage service. A legend on the dial 
reads, “How’s your speedometer?”’, invit- 
ing the driver of a following car to keep 
pace while he compares his own instru- 
ment with the speed-indicating pointer. 
Carefully calibrated for accuracy, it per- 
mits a quick and satisfactory check-up. 





Lamp in trap, above, 
attracts insects by its 
color. At right, a test 
Cage in which insects 
Sought windows at rear 
according to their pref- 
erence forcertain colors 
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AMATEUR TAKES PHOTOS 
AT LIGHTNING SPEED 


Usinc a standard make of hand camera, a 
Brooklyn, N. Y., amateur photographer rivals 
the feats of laboratory experts with their ultra- 
high-speed photographic apparatus. One of his 
remarkable photos, at 
left, shows a bouncing 
milk . bottle bending 
like rubber, after the 
lower right-hand corner 
struck the ground. An- 
other bottle broke when 
dropped from the same 
height, and the picture 
below shows the pieces 
starting. to fly. Both 
views were made with 
exposures of 1/1,000th 
of a second.- The pho- 


























































y metal or wood with a portable X-ray ap- ward the side of a ship, the rays Photos of bouncing and breaking milk bottles 
i, paratus which recently reached the United showed steel plates out of line. made by an amateur with standard hand camera 


tographer says similar 
pictures can be taken 
by any amateur who 
has a fast camera. 
co 
MIC 
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wonder 
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uh ee airs — _ of the 
i} : case, a 
hi X-RAY MACHINE FOR FACTORIES turning 
ik , ; ; ore th 
i SITTING beside a conveyor belt, an un- States. The new machine, shown mehenen 
iy trained operator with a fluorescent screen above, is sheathed in lead. When 
before him can “look through” objects of its discharge tube was’ pointed to- 


WIRES HOLD PIECES IN BUILDING SET 


STEEL parts of 
twenty patented 
shapes, in a new 
toy construction 
set, may be. as- 
sembled to form 
skyscrapers, 
bridges, airplanes, 
and hundreds of 
other models: Each 
part is bordered 
by a row of metal 
loops, and is 
joined to the next 
piece by slipping 
a wire pin through 
the loops. 
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ath POCKET TOOL CUTS AND 
i CRIMPS ARMORED CABLE 

















CuTtTiInGc and fitting armored electric —_ 
cable is made easy by the new pocket ’ This bridge is being 
. tocl illustrated above, said to be the first built with the pieces Adjustin 
developed especially for the purpose. denuen aaa of the cz 
7! When a loop has been raised in the armor go together os: with wh 
| by a twist of the hands, it may be cut by the hinges of a door The = 
‘ef the jaws of the tool. Then, to prepare pages, 
| the cable for its connectors, the tool is The model airplane, left, was groups, 
i used to tuck under one end of the armor built with the toy building sid a 
strand, while the other end of the section outfit which contains steel ” 
. ° p P pieces in twenty different 
{ ; is crimped in a socket designed for that shapes that offer a choice of 
oh purpose at the base of the pliers. hundreds of different designs 
gi ‘ 
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CHINESE WINDMILL WATERS FARM 


ADAPTING an Oriental idea for raising water for 
his own needs and to irrigate his fields, a Califor- 
nia farmer has constructed the curious apparatus 
shown in the accompanying photographs. Power 
from a windmill, transmitted through gears, re- 
volves a spiral-shaped tube of pipe open at both 
ends. The outside end dips into a water-filled ditch 
at each revolution. Water is thus picked up, and 
runs by gravity around the spiral to the hub as 
the wheel revolves. An opening in the hub dis- 
charges the water into a trough four feet above 
the level in the ditch, giving a sufficient lift for 
the irrigation purposes desired. 























COIN-IN-SLOT REVEALS 
MICROSCOPIC WONDERS 


Aware of the wide-spread interest in 
wonders of the microscopic world, an in- 
genious inventor of Oelwein, Iowa, has 
devised the coin-operated microscope il- 
lustrated above. By dropping a penny in 
a slot, the user may look through the lens 
at any one of ten subjects displayed on a 
rotary disk. A printed description of each 
of the subjects is mounted on top of the 
case, and the one desired is selected by 
turning the disk with an outside knob be- 
fore the coin is inserted. And electric light 
automatically illuminates the subject. 





: 
4 








Windmill used to pump water, 
for irrigation purposes, by means 
of the curious spiral pipe, open 
at both ends, of which a close-up 
is shown in the picture at left 











. RARE BOOKS COPIED WITH A CAMERA 


MINIATURE copies of priceless volumes 
and ancient manuscripts are being made 
available to scholars and libraries every- 
where through a technique perfected at 
the Huntington Library in Pasadena, 
Calif. A rare book is placed in a frame 
beneath a still camera and photographed, 
one page at a time, on motion picture film. 
When the resulting photographs are de- 
veloped, they are assembled and mounted 
in groups of twenty-five to fifty. The mic- 
roscopic writing is far too small to deci- 
pher with the unaided eye in the reduced 
copy, which is little larger than a postage 
stamp, but it is read with binoculars. 







































y 
2 DIRIGIBLE PROPELLED 
val 
4 BY BLASTS OF AIR 
Look1nc toward the future of airship 
design, a Congressional committee recently 
. a studied the feasibility of building a dirigi- 
m pnatinn the ang ble devoid of all external propelling and 
ts on phen poy steering mechanism. A working model sub- 
e* tare books are made. mitted to it, illustrated above, showed how 
The photographed such a craft could be propelled by con- 
18 poonpe - aT ae. cealed motors, sucking in air through the 
> i oak aah nose of the ship and discharging it in a 
ke aid of binoculars rocket-like blast at the rear. According to 
it the inventor, steering could be effected by 
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shifting the angle of the discharge tube. 
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HOW TO MAKE 
METAL FLAME 
With your apparatus 
set up as shown at left, 
and in the illustration 
above, place gold bronz- 
ing powder in the 
corked tube in the cen- 
ter. When the gas in 
center jar becomes 
green, force the cork 
out of the tube so 
powder drops into jar. 
As powder strikes the 
chlorine, it will flash 





portant part of the apparatus and 
should not be omitted. It absorbs the 
unused gas passing from the exper- 
iment chamber and prevents it from 
contaminating the air. To offer a 
greater absorbing surface for the gas, 
wet a crumpled ball of stiff paper 
with the lye solution and mmerse it 
in the bottle. If by any chance you 
should get a strong whiff of the free 
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NTIL you experiment 
with chlorine, you have 
missed some of the 


biggest thrills your 
home laboratory can give you. Among 
other things, you can make metals burst 
mysteriously into flame, remove the color 
from dyed cloth, and turn a red flower 
or a scrap of red paper white. 

Chlorine, a heavy greenish-yellow gas, 
is exceedingly active. Few substances can 
remain uncombined in its presence. Even 
silver and gold yield to its action ‘under 
certain conditions. With many elements, 
it combines with such suddenness and vio- 
lence that intense heat and a brilliant 
flash of light accompany the reaction. 

Considered in one way, chlorine is one 
of the paradoxes of science. Inhaled in 
small doses it is said by some physicians 
to be beneficial in the treatment of colds. 
Yet, if it is breathed into the throat and 
lungs in large quantities, it is poisonous, 
causing irritation and violent choking. 
In an atmosphere containing as little as 
one part of chlorine to 10,000 parts of 
air, breathing becomes acute and painful. 

However, the amateur chemist need 
have no fear of being gassed during his 
simple experiments with chlorine. For by 
means of a simple arrangement, he can 
effectively absorb all of the unused gas 
and prevent it from escaping into the air. 

Commercially, chlorine gas is made by 
the same electrical process used in our 
recent experiments with the treelike crys- 
tals of tin (P.S.M., Dec. ’32, p. 59). In 
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place of the tin solution, however, sodium 
chloride (common salt) is used. The pas- 
sage of the direct current through the 
solution produces free chlorine at the 
positive electrode and hydrogen at the 
negative pole. 

In the home laboratory, the amateur 
can manufacture the chlorine simply by 
heating a mixture of muriatic (hydro- 
chloric) acid and manganese dioxide 
(mineral pyrolusite). If the manganese 
dioxide is not easily obtainable, potas- 
sium permanganate or potassium dichro- 
mate will serve the purpose just as well. 

In our first experiments with chlorine 
gas, the gas-tight apparatus shown should 
be used as the generator.In 
it an L-shaped glass tube 
leads the free gas from the 
heating flask to a_ wide- 
mouthed bottle (a large 
pickle jar will serve). From 
there it is piped“to a third 
jar containing lye solution 
open to the air. The center 
jar forms the experiment 
chamber while the last con- 
tainer is the scrubber or ab- 
sorber for the unused gas. 

The scrubber is an im- 


That mercury will glow when 
heated in chlorine gas, you can 
prove with the apparatus shown 
here. A drop of mercury is placed 
in the test tube into which chlo- 
rine gas is flowing. When the test 
tube is heated a glow appears 


gas, you can relieve any unpleasant- 
ness by inhaling alcohol. 

If you find that the system leaks, plug 
up any small holes and cracks with putty 
or wax. Of course, if you desire, you can 
perform the experiments out of doors, 
substituting a small alcohol lamp for the 
gas burner under the generator. 

Since the center jar is our confined 
experiment chamber, some means must 
be provided for inserting the chemicals 
whose action with chlorine is to be tested. 
This can be done by punching a third 
hole in the center of the cap or cork and 
inserting a glass or metal tube two inches 
long, corked tightly at its lower end. 
Powdered metals then can be placed in 
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the tube and the cork pushed out when 
the chamber has filled with chlorine. 

We can try out our apparatus by 
placing some “gold” bronzing powder in 
the entry tube. Heat the mixture in the 
flask to generate the gas and as soon as 
the center bottle takes on a greenish 
color, showing that it is filled with chlo- 
rine, push down on the metallic powder 
and force the stopper out of the short 
tube. As the powder drops into the jar 
and combines with the chlorine, it will 
flash vividly. 

Using this same apparatus try other 
metals in powdered form. In the case of 
brass, you may find that it will not burn 
violently in combining, but you will know 
that a reaction is taking place by the fact 
that the powder will turn green. 

Some metals will not combine with 
chlorine at ordinary temperatures. Mer- 
cury and copper foil are excellent exam- 
ples of this type. You can demonstrate 
this by piping the chlorine direct from 
the heating flask to the lower end of a 
test tube containing a drop of mercury. 
The chlorine and mercury will combine 
only when the base of the tube is heated. 
When the proper temperature is reached, 
the mercury will vaporize and a soft blue 
glow will appear at the end of the en- 
trance tube. In effect, it will appear as if 
the gas is burning as it issues from the 
tube. As the process continues, the walls 
of the test tube will become coated with 
crystals of mercuric chloride, a poisonous 
corrosive sublimate. Similar reactions will 
occur when other metals are used. 

In this experiment it is also important 
to arrange some means of absorbing the 
unused chlorine gas. This can be done by 
providing the test tube with a rubber 
stopper containing two short tubes, one 
going to the heating flask and the other 
to a scrubbing bottle filled with the lye 
solution and crumpled paper. 

Like many of the other gases, chlorine 
is particularly soluble in water. It dis- 
solves readily to form chlorine water, a 
mixture of hydrochloric and hypochlorous 
acids. Both chlorine and chlorine water 
show a useful property in their ability to 
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MAKING BLEACHING POWDER. This set-up shows how 
bleaching powder is made on a large scale. As the generator flask, 
at right, is heated, chlorine bubbles through the bottle of water 
and passes over the lime which becomes a bleaching powder 
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bleach the color from — 
certain dyes. The red 
portion of an empty 
match box, for instance, 
can be bleached simply 
by immersing it in chlo- 
rine water or by insert- 
ing it- wet in a closed 
beaker of the gas. 

In reality, the bleach- 
ing property of chlorine 
and chlorine water is not 
due to the chlorine but 
to the oxygen liberated 
from the hypochlorous 
acid. The oxygen oxi- 
dizes the coloring matter 
and changes its structure. 
This same action makes chlorine valua- 
ble as a purifying agent for water. 

Bleaching powder, an important indus- 











RAYMOND B. WAILES 


The illustration above shows 
how chlorine is made on a com- 
mercial basis by passing a cur- 
rent through salt solution. At 
right is shown a -thermometer, 
with wet paper around bulb, to 
measure the heat when hydro- 
chloricacid gas dissolvesinwater 


How to Make Metals Flame 
and Why Red Flowers Turn 
White is Explained Here 


By 






trial chemical, can be made easily in the 
home laboratory by passing chlorine gas 
over moist lime (calcium hydroxide). To 
do this, the amateur can make up a sim- 
ple piece of apparatus from odd bottles, 
corks, and tubing. Our old friend, the 
bottomless olive bottle also comes back 
into use as the reaction chamber. 

The chlorine gas generated in a flask 
is piped first to a bottle of water, which 
serves as a scrubber to remove any hy- 
drochloric acid gas mixed with the chlo- 
rine, and then to one end of the olive 
bottle. Pack the olive bottle with moist 
lime, mount it horizontally, and fit it 
with corks. The exit end of the reaction 
chamber should lead to the lye solution 
scrubber or absorber. 

To perform the experiment, - simply 
heat the generator flask. The chlorine 
evolved will bubble through the water 
bottle and pass over the lime. Some of 
the chlorine will dissolve in the water but 
soon the saturation point will be reached 
and the gas will pass on to the reaction 
tube and the moist lime. 

Continue to heat the mixture in the 
generating flask until the greenish-yellow 
vapor disappears entirely. This will mean 
that all of the chlorine gas has been 
driven off. The chemical remaining in the 
horizontal tube will be bleaching powder. 

Mixed with water to form a paste, it 
can be used as a (Continued on page 97) 
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ASPARAGUS COOKED STANDING 
UP. A bunch of asparagus is placed in 
an upright position in this aluminum 
cooker in which there is boiling water. 
The low, heavy stalks are thus boiled 
and the tender tops are cooked in the 
rising steam. In this way the full fla- 
vor of the asparagus tops is retained 


HOME DRINKING FOUNTAIN. 
Clipped to any household faucet, this 
little device serves as a drinking foun- 
tain. It consists of a small U-shaped 
trough of metal that deflects the water 
upward as is shown in the photo be- 
low. The metal part in contact with 
the water is said to contain germicidal 
properties because cf special treatment 


wit, 


GLASS COFFEE PACK- 
AGE. Vacuum-packed in 

























GLASS HOLDER. The 
metal coaster, above, not 
only holds ‘the tumbler 
but also has a built-in re- 
ceptacle for cigarette ashes. 
Ridges on the coaster pre- 
vent it from sticking to 
glass when latter is lifted 


NEW EGG BEATER. 
Clamped firmly to the wall, 
the egg beater at right has 
flanges that grip and hold 
the egg bowl. When the 
bowl is in place, one has 
only to turn the handle 
to get well-beaten eggs 








REPAIRS BURNED-OUT TOASTER. When the 
heating element in a toaster or similar device burns 
out, it is repaired with this sleeve that unites ends 
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glass, the coffee in this 
package can be inspected 
by the purchaser. A slot 
in the top opens the jar 


Inventions for the 
























GUARDS AGAINST MOTHS. The cardboard chest 
seen below, contains a special panel treated with oil 
of cedar, 











DOUBLE-ACTION SEWING MACH. 
INE. The electric sewing machine, above, 
is equipped with controls that regulate 
the length of the stitch while a shift lev- 
er enables the user to sew either forward 
or backward at will. A speed control 
makes it possible to sew fast or slow 
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WASHES DAINTY SILKS. Fragile under- 
things and silk stockings are safely and easily 
washed, it is said, with the pair of hand pad- 
dles illustrated below. The garments are dipped 
in soapsuds and then lifted with one paddle and 
rubbed with the other to force out the dirt 
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MEAL IN ONE CONTAINER. Built 
on the principle of a vacuum jug, this 
food container will hold an entire meal 
and keep it either hot or cold for eight 
hours. It holds over three pounds of food 



































H- 
ve, SPICES KEPT 
a FRESH. 
rd Freshly ground spices 
‘ol retain their aroma, 
Ww it is said, when they 
are vacuum-packed in 
these glass contain- 
ers, which are simi- 
lar to coffee contain- 
eron the opposite page 
HANDY NIGHT LIGHT. When this ac- 
cessory is plugged into a convenient out- 
let, it becomes a night light for bathroom 
or sick room. It uses a standard flash light 
bulb and is turned off by twisting bulb 
DARNING MADE EASY. A ring on top of this 
handy tool holds the stocking to be darned 
firmly to the rounded top while rows of hooks 
LIGHT-PROOF SHADE. A new style catch the jagged edges and raise the threads 
of window shade is illustrated below. 
It cannot flap in the breeze and is 
light-proof and dust-proof. Hookless 
fasteners secure the sides of the shade 
‘st 
vil 
ay 







VACUUM CLEANER KILLS MOTHS. 
By reversing the direction of the air flow 
in this vacuum cleaner, it is transformed 
MENDS BROKEN CROCKERY. Free from un- into a moth chaser, blowing out vapor from 








pleasant odors, a new mineral cement makes it easy a reservoir of moth crystals. The reverse 
to mend your broken dishes or crockery. Originally mechanism is built into the cleaner and is 
developed for electrical plants, the cement is now operated by touching a lever. The cleaner 
available for household use. It can be applied easily also has an automatic dust emptying device 
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as does the greedy pelican, 
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Two tree-root penguins, 
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This mother monkey, with an 
inquisitive baby on her back, 


is seen as shaped 


Tree roots did a 
fine job in sculptur- 
ing this trumpeting 
elephant—at least 
as far as the fore 
quarters are con- 
cerned. Note that 
the little finger on 
the end of the 
trunk is well shaped 
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Finding tree roots that resembled birds, insects, and animals was the odd hobby 
pursued by Frank H. Dunn, above, during five years spent as a fur buyer in Arizona, 
California, and Nevada. On this page are reproduced a few specimens from Dunn’s 
unique collection of more than fifty roots. All are exactly as they were found. Some 
have been mounted but none has been whittled or shaped in any other way 


‘TREE ROOTS 


see §=Kyshion Weird Animal Forms 


This trained seal, 
balancing a ball 
on its nose, is one 
of the prizes in 
Dunn’s collection 
of odd tree roots 
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Natural enough as to head and neck, the antelope above leaves 
something to be desired in the modeling of the hind legs. But 
the alligator, below, is a tribute to nature’s artistic knack 
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Weight MakesS pace Winding Easy 





Loop held by 
weight insures good 
space - winding job 


LTHOUGH there are many ways to 
“space wind” short wave coils, 
few are as simple and effective as 
the method illustrated. Instead 

of the usual spacing string, wound the full 
length of the coil, a simple weighted loop 
hung over the form automatically separ- 
ates the turns the desired amount. 





COILS—HOW TO 


First, attach one end of the coil 
wire to the form and the other end 
to a door knob or other convenient 
support. This will allow you to 
stretch the wire taut. 

Then, using a short length of 
wire or cord whose diameter is 
equal to the spacing desired, make 
a loop two or three times as large 
as the coil form. To one end of 
this loop attach a weight, a fish- 
ing sinker or a large carriage bolt 
will serve nicely. 

You are then ready to go ahead 
with the winding. Hang the short 
loop over the form in such a way 
that it will follow the winding as 
the coil is turned. To do this it will 
be necessary to have at least one complete 
turn of wire on the coil. In this posi- 
tion, the loop, held taut by the weight, 
will space each turn from the preceding 
turn just the required amount. Each turn 
of wire as it is wound should be pushed 
tightly against the spacing loop. 

When the winding reaches the desired 
number of turns, simply lift the loop and 
slip it from the coil. The result will be an 
accurate, professional-looking job of space 
winding.—J. W. Dory. 


Tags Save Trouble in Repairing Set 


\ ’ 7 HEN your set goes dead and you 
find it necessary to test or replace 
some of the parts, you can avoid 

trouble by following a few simple rules. 

First of all, be sure to make a simple 
wiring diagram of the portion of the cir- 
cuit where the change is to be made. This 
will come in handy when you start to 
place the substitute part. Where a num- 
ber of wires must be disconnected, you 
can identify the loose ends with small 
tags or bits of paper. Place an identifica- 
tion letter or number on 
each tag and write the let- 
ter in red at the corre- 
sponding point in your dia- 
gram. Or better still, write 
a short description of 
where the wire is to be 
connected directly on the 
small identification tag. 

If your receiver has 
failed and you suspect a 
resistance or a fixed con- 
denser, do not haphazard- 
ly select one particular 
unit and immediately re- 
move it from the circuit. 
You can save time and 
bother by going about it 
systematically, substituting 
equivalent units by means 
of your test prods. 

For instance, suppose 
you suspect a 10,000-ohm 
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resistor. Connect a similar resistor to 
your test prods, place the prod points on 
each side of the resistor in question, and 
turn on your set. If that unit is at fault, 
the substitution of the new resistor will 
bring the receiver back to life. In this 
way, testing each unit in order, you can 
find the faulty part easily by the process 
of elimination and without unnecessarily 
removing good units. 

For continuity tests you can use a C 
battery and a pair of earphones.—W. G. 





Wiring diagram and tags on parts will help you in repairing set 


DEVICE SPEEDS WORK ON SHORT WAVE 


IDENTIFY CIRCUITS 






Form-Fitting 
Shields 
for Tubes 


ECAUSE they are 
easily applied, a 
new type of form- 

fitting tube jacket sim- 
plifies the problem of 
shielding home-built ra- 
dio sets. Available in 
two styles, for either 
the bulb- or dome- 
shaped type of tube, 
these shields consist of 
two equal molded metal sections held 
in place with a small circular wire spring. 

Their simplicity makes them particular- 
ly valuable to the amateur who likes to 
experiment. They can be applied quickly 
and removed easily. Various combinations 
of shielding for detector and radio-fre- 
quency tubes can be tried without alter- 
ing the design or construction of the re- 
ceiver chassis. This same quality makes 
them equally valuable to the radio fan 
who desires to improve present shielding. 

A ground is provided by a small L- 
shaped strip of metal slipped over the 
cathode pin of the tube and clamped be- 
tween the jacket and the tube.—B. F. O. 


Getting a Good Antenna 


ENERALLY speaking, the better your 

antenna, the better your radio recep- 
tion: For best results, the antenna should 
be about 100 feet long and placed as high 
as is feasible. It need not be a continuous 
length of wire, but if several lengths are 
joined, the joints should be soldered, not 
merely twisted together. It is better that 
the antenna be insulated and bottles make 
satisfactory insulators. Fit the neck over 
the supporting post and loop the wire 
about it.—L. F. 
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Two tree-root penguins, 
right, look natural as life, 
as does the greedy pelican, 
mouth open, shown below 




















This mother monkey, with an 
inquisitive baby on her back, 
is seen as shaped by a root 


Tree roots did a 
fine job in sculptur- 
ing this trumpeting 
elephant—at least 
as far as the fore 
quarters are con- 
cerned. Note that 
the little finger on 
the end of the 
trunk is well shaped 





Finding tree roots that resembled birds, insects, and animals was the odd hobby 
pursued by Frank H. Dunn, above, during five years spent as a fur buyer in Arizona, 
California, and Nevada. On this page are reproduced a few specimens from Dunn’s 
unique collection of more than fifty roots. All are exactly as they were found. Some 
have been mounted but none has been whittled or shaped in any other way 
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This trained seal, 
balancing a ball 
on its nose, is one 
of the prizes in 
Dunn’s collection 
of odd tree roots 
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Natural enough as to head and neck, the antelope above leaves 
something to be desired in the modeling of the hind legs. But 
the alligator, below, is a tribute to nature’s artistic knack 
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Loop held by 
weight insures good 
space - winding job 


LTHOUGH there are many ways to 
“space wind” short wave coils, 
few are as simple and effective as 
the method illustrated. Instead 

of the usual spacing string, wound the full 
length of the coil, a simple weighted loop 
hung over the form automatically separ- 
ates‘the turns the desired amount. 





COILS—HOW TO 


First, attach one end of the coil 
wire to the form and the other end 
to a door knob or other convenient 
support. This will allow you to 
stretch the wire taut. 

Then, using a short length of 
wire or cord whose diameter is 
equal to the spacing desired, make 
a loop two or three times as large 
as the coil form. To one end of 
this loop attach a weight, a fish- 
ing sinker or a large carriage bolt 
will serve nicely. 

You are then ready to go ahead 
with the winding. Hang the short 
loop over the form in such a way 
that it will follow the winding as 
the coil is turned. To do this it will 
be necessary to have at least one complete 
turn of wire on the coil. In this posi- 
tion, the loop, held taut by the weight, 
will space each turn from the preceding 
turn just the required amount. Each turn 
of wire as it is wound should be pushed 
tightly against the spacing loop. 

When the winding reaches the desired 
number of turns, simply lift the loop and 
slip it from the coil. The result will be an 
accurate, professional-looking job of space 
winding.—J. W. Dory. 


Tags Save Trouble in Repairing Set 


HEN your set goes dead and you 
find it necessary to test or replace 
some of the parts, you can avoid 
trouble by following a few simple rules. 

First of all, be sure to make a simple 
wiring diagram of the portion of the cir- 
cuit where the change is to be made. This 
will come in handy when you start to 
place the substitute part. Where a num- 
ber of wires must be disconnected, you 
can identify the loose ends with small 
tags or bits of paper. Place an identifica- 
tion letter or number on 
each tag and write the let- 
ter in red at the corre- 
sponding point in your dia- 
gram. Or better still, write 
a short description of 
where the wire is to be 
connected directly on the 
small identification tag. 

If your receiver has 
failed and you suspect a 
resistance or a fixed con- 
denser, do not haphazard- 
ly select one particular 
unit and immediately re- 
move it from the circuit. 
You can save time and 
bother by going about it 
systematically, substituting 
equivalent units by means 
of your test prods. 

For instance, suppose 
you suspect a 10,000-ohm 
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resistor. Connect a similar resistor to 
your test prods, place the prod points on 
each side of the resistor in question, and 
turn on your set. If that unit is at fault, 
the substitution of the new resistor will 
bring the receiver back to life. In this 
way, testing each unit in order, you can 
find the faulty part easily by the process 
of elimination and without unnecessarily 
removing good units. 

For continuity tests you can use a C 
battery and a pair of earphones.—W. G. 





Wiring diagram and tags on parts will help you in repairing set 








akes Space Winding Easy 


DEVICE SPEEDS WORK ON SHORT WAVE 


IDENTIFY CIRCUITS 






Form-Fitting 
Shields 
for Tubes 


ECAUSE they are 
easily applied, a 
new type of form- 

fitting tube jacket sim- 
plifies the problem of 
shielding home-built ra- 
dio sets. Available in 
two styles, for either 
the bulb- or dome- 
shaped type of tube, 
these shields consist of 
two equal molded metal sections held 
in place with a small circular wire spring. 

Their simplicity makes them particular- 
ly valuable to the amateur who likes to 
experiment. They can be applied quickly 
and removed easily. Various combinations 
of shielding for detector and radio-fre- 
quency tubes can be tried without alter- 
ing the design or construction of the re- 
ceiver chassis. This same quality makes 
them equally valuable to the radio fan 
who desires to improve present shielding. 

A ground is provided by a small L- 
shaped strip of metal slipped over the 
cathode pin of the tube and clamped be- 
tween the jacket and the tube.—B. F. O. 


Getting a Good Antenna 


(GENERALLY speaking, the better your 
antenna, the better your radio recep- 
tion: For best results, the antenna should 
be about 100 feet long and placed as high 
as is feasible. It need not be a continuous 
length of wire, but if several lengths are 
joined, the joints should be soldered, not 
merely twisted together. It is better that 
the antenna be insulated and bottles make 
satisfactory insulators. Fit the neck over 
the supporting. post and loop the wire 
about it.—L. F. 
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By PAwdd Wall 


O LONGER need the home 

movie fan run his pet films in 

silence. By using his radio to 

make synchronized sound rec- 
ords he can transform them into realistic 
talkies. 

The recording is done on inexpensive 
pregrooved records. If your radio has a 
built-in phonograph, the problem is sim- 
plified. If it hasn't, you can equip it with 
an electric pick-up, turntable, and micro- 
phone. When not furnishing sound for 
your movies, you can use the hook-up to 
play standard records, which can be am- 
plified for dancing. 

As shown in the drawings, only two sets 
of connections are required for the record- 
ing operation—one for the microphone and 
the other for the pick-up. The microphone 
circuit, consisting of a small dry bat- 
tery, a microphone transformer, and a 
microphone, can be connected to a radio’s 
audio amplifier in several ways. In most 
cases, the two leads can be wired 
to the grid and cathode prongs of 
the detector tube. However, if this 
does not work satisfactorily, try 
making the connections to the grid 
prong and ground (on A. C. sets 
only) plate and cathode prongs, or 
through a simple jack wired to the 
primary of the first audio trans- 
former as outlined in a recent ar- 
ticle (P. S. M., Apr. ’33, p. 62). 

The pick-up (high impedance 
type) is wired to the receiver through 
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This photo shows how words are added to movie by talking into microphone, 
connected to recording equipment, as picture is seen on screen, At right, when 
making a sound record, your microphone is connected through a battery and the 
transformer to the grid and to the cathode prongs of your set’s detector tube 


Weight added to pick-up in making record 





HOME - 


Sound Records 


the plate prongs of the output 
tubes or the plate prong and ground 
if a single output tube is used. In 
recording, the pick-up arm should 
be weighted to insure good contact 
with the record and a special steel 
cutting needle should be used. 

To reproduce the records after they 
are made, the arrangement is reversed. 
The pick-up, provided with a soft repro- 
ducing needle instead of the recording 
needle, is wired to the same detector tube 
prongs used by the microphone when re- 
cording. The sound, amplified by the re- 
ceiver, then issues from the loudspeaker 
much the same as a radio program does. 

The length of film you can 
supply with sound depends on 
the type of phonograph turn- 
table you are using. If it is the 
modern, slow-revolving (33 R. 
P. M.) type, a twelve-inch rec- 
ord will last for more than 
eight minutes, the equivalent of 
150 feet of film. The regular 
turntables (78 R. P. M.), on 
the other hand, will allow only 





IMICROPHONE. 


{PHONOGRAPH PICK-UP 


WITH RECORDING NEEDLE 


Connections are 
shown here for 
making your 
own phonograph ~ 
records on metal 
pregrooved disk 


MOVIE 








four minutes of sound on a twelve-inch 
disk, enough time for a single 100-foot 
film roll. 

After you have made several test rec- 
ords and are satisfied with the results, re- 
view the film to be synchronized and cut 
its length to match the size and type of 


BATTERY AND 
TRANSFORMER 










8-10 OUNCE 
WEIGHT ON PICK-UP 
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FROM PLATE PRONGS 
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MICRO- 
PHONE TRANSFORMER 
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record you are using. Then re-show it 
several times and write a short script or 
story to go with it, making sure that each 
paragraph or section fits the time re- 
quired to show the scene described. 

When your script is in its final shape, 
set up your equipment according to the 
illustration at the top of the page. Hold- 
ing your microphone in one hand and the 
Script in the other take a position between 
the projector and the screen. This will al- 
low you to read from the story as you 
watch the picture. 

Unless some cue word is used, it will be 
difficult to start both the record and the 
film at exactly the same moment. For this 
reason, it is best to prefix your story with 
some sort of opening announcement such 
as, “These scenes were taken during a 
visit to the farm.” The word “farm” be- 
ing the cue to start your projector. 

Thread your film and place the first 
picture of the first scene directly in line 
with the lens. Open the clutch so the 
film will not run and start up the projec- 
tor motor to bring it up to speed. Then 
place the weighted pick-up with its re- 
cording needle on the outer groove on the 
record and start the turntable motor. 
When the motor reaches speed, begin, 
your description, holding the microphone 
five or six inches from your mouth and 
speaking slowly and distinctly. At the cue 
word, throw the projector clutch and start 
the picture. 

From there on it is merely a matter of 
speaking clearly and interestingly, gaging 
your speed to fit the film. At the end, you 
can add some appropriate closing words. 

In showing your talking picture, you 
follow somewhat the same _ procedure. 
After disconnecting the microphone and 
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Bp) REPRODUCING 
NEEDLE 


Connections necessary in reproducing the 
phonograph records are shown in diagram 


wiring the pick-up in its reproducing posi- 
tion, thread your film as before and start 
the projector motor to let it warm up. 
Then start the phonograph and listen for 
the cue word, releasing the projector 
clutch at just the right time. 

If you care to, you can insert realistic 
sound effects into your recordings. For 
movies of crowds, for instance, several 
people mumbling and talking five or six 
feet from the microphone during your 
spoken description will furnish an appro- 
priate newsreel background when the rec- 
ord is reproduced. In the same way, the 
noise of a fire can be simulated by crack- 
ling sheets of cellophane near the micro- 
phone. 

While homemade talkies will not, of 
course, equal the professional brand, you 
will be surprised at the results. 
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OPERATE THIS 
LOUDSPEAKER 


Tests like this one, which 
is being made in a labora- 
tory, have shown that crys- 
tal speakers lend them- 
selves to joint operation 
with units in dual speakers 


IBRATING crystals change 

electrical energy into sound 

waves in the latest type of ra- 

dio loudspeaker. Unlike the usu- 
al type, this reproducer works without 
a magnet, depending on the weird 
property of a simple chemical for its 
operation. 

Radio engineers have long known 
that Rochelle salt crystals warp and 
vibrate when they are placed in an 
electrostatic field. This strange ability, 
known as the piezo-electric effect, has 
been harnessed to form an efficient 
“crystal” loudspeaker unit. 

Outwardly the crystal speaker re- 
sembles the common dynamic type 
used in present day radio sets. How- 
ever, in place of the complicated 
mounting strap, transformer, and heavy 
magnet, there is a shallow, circular 
housing containing a carefully ma- 
chined slab of Rochelle salt crystals. 
This crystal element, cut in the form 
of a small square, is held rigidly in 
rubber clamps at three corners. The re- 


MAGNETIC Three types of loudspeaker 
eet construction, Photo shows the 
appearance of these speakers 
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Crystals 








maining corner, free to move, is con- 
nected through a pivoted tone arm to 
the base of a conventional speaker 
cone. Two thin plates fastened each 
side of the crystal slab from the only 
terminals. 

As the electric impulses from a re- 
ceiver’s audio amplifier are impressed 
on these two condenserlike plates, the 
crystal slab, twisting and warping, sets 
up a definite series of vibrations. By 
means of the simple three-point mount- 
ing, these movements are transmitted 
through the tone arm to the speaker 
cone where they are converted into 
sound waves. 

Theoretically, crystal speakers have 
several advantages over either the dy- 
namic or magnetic types. Their con- 
struction being simpler, they are less 
likely to deteriorate or get out of or- 
der. Also, since they require no magnet, 
they can be made lighter and shallower 
for a given size of cone. The commer- 
cial crystal speaker shown in the pho- 
tographs, for instance, weighs just a 
trifle more than two pounds and 
measures less than three and 
one-half inches in depth. 

Although the speaker shown 
operates on a single crystal slab, 
there are others, designed espe- 
cially for public address and 
theater use, that consist of four 
crystal elements connected to 
drive a single cone or diaphragm. 

These crystal speakers prove 
particularly well-suited for joint 
operation with dynamic units in 
dual speaker arrangements. It is 
claimed that such a combination 
is far superior to a similar. sys- 
tem consisting of two dynamic 
speakers. Because they lend 
themselves well to parallel oper- 
ation, they also are valuable in 
cases where extension or multi- 
ple speakers are desired. 
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By 
MARTIN 
BUNN 


“What would you say 
about this?” Gus asked 
as he selected a tire and 
pointed to worn spot in 
the tread. “Looks like it 
was weak to begin with,” 
Canton replied at once 


OUNG Henry 
Canton jabbed 
his toe vicious- 
ly at the starter 
button. A feeble whir 
was the only response. 

“Tt’s no use, Hank,” 
insisted Gus Wilson 
who was standing with 
one foot poised on the 
running board. “Your 
battery’s deader than 
a door nail. Calm 
down and we’ll take a look.” 

“But it’s brand new,” Canton protested 
as the gray-haired mechanic lifted the seat 
and unlimbered the bolts that held the 
battery box cover in place. “Say, if that 
battery’s dead already, I’ve been gyped. 
I'll go to that fellow that sold it-to me 
and—”’ 

“Hold your horses,” broke in Gus. “No 
sense getting excited. Let’s find out a few 
things first.” 

The veteran garage man switched the 
headlights on and off several times. Then 
he asked casually, “Who put the battery 





Ammeter needle is 
a guide to the con- 
dition of the battery 
as well as the state 
of the car’s ignition 


in for you?” 
“IT did, of course,” Canton replied 
proudly. “And I tightened the cables 


tighter than a drum.” 

Gus merely shrugged his shoulders as 
he switched the headlights on again. 
“Maybe so, but take a squint at that, 
Hank,” he said, jerking his horny thumb 
in the direction of the dashboard as the 
tiny ammeter needle swung from its off 
position to the charge side of the dial. 

Canton craned his neck. 

“It takes a better battery than any 
I’ve seen to register ‘charge’ when the 
lights are on and you're standing still,” 
Gus added, grinning. “You tightened the 
cable clamps all right, but you tightened 
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them on the wrong terminals. Don’t you 
know a battery has a plus and a minus?” 

Canton scratched his head as a flush 
mounted to his cheeks. “Gosh, that’s right, 
too,” he mumbled sheepishly. 

“You just drained all the pep out of 
your battery,” said Gus. “With the bat- 
tery and generator connected up wrong, 
they bucked each other every time you 
ran the car. The battery couldn’t store up 
any current, but a good charging will fix 
that up.” 

“How about the generator?” put in Can- 
ton. “Was that hurt?” 

“May have burned 
the cut-out points a 
bit, but I can fix them 
in a jiffy,’ Gus told 
him. 

A half hour later, 
Gus had installed a 
rental battery, and an- 
nounced that the car 
was as good as new. 

“Well, that’s one on 
me,” said Canton. “If 
I had looked at that 
ammeter, everything 
would have been O. K.” 

“Sure, but you could stumble over a 
gold brick if you didn’t know what to 
look for,” Gus reminded him. 
“Here; I'll show you what I 
mean.” 

Gus led the way across the 
garage driveway to a small pile 
of old tires. 

“What would you say about 
this?” he asked as he selected 
one and pointed to a large worn 
spot on the otherwise solid 
tread. 

“Looks like it was weak to 
begin with. Probably something 





Flickering lights are 
an indication that 
there’s a short in 
the lighting system 
that must be traced 


Blue vapor that 
puffs out of the 
crankcase breather 
pipe, tells a heap 
about piston rings 








lain Clues to Motor IIls 


Things You Can Learn About an Engine by Using Your Eyes and Ears 


wrong with the rub- 
ber,” Canton guessed. 

Gus grinned. 
“That’s just what the 
owner of the tire 
claimed. He swore up 
and down that I knew 
it was a° bum shoe 
when I sold it. 

“But, any time you 
see a tire that’s got a 
single worn spot like 
that,” he went on, 
“you can blame it on the brake on that 
particular wheel. Either the drum’s out of 
round or there’s something wrong that 
makes the wheel stop in the same spot 
every time you jam 6n the brakes. Nat- 
urally the tire’s going to wear. As far as 
stopping goes, it’s only using about one- 
fiftieth of its tread. 

“And that’s not the only clue your 
tires can give you,” Gus continued as 
they strolled back to Canton’s car. “Take 
the front tires. If the outer edges are 
rounded and the inner edges are worn so 
they’re jagged or fringed, it’s a sign the 
wheels toe in too much. 

“On the other hand, if only one of the 
tires in front shows this kind of wear, 
it’s not the toe-in but a sprung axle or 
steering knuckle. Then again, if 
they both wear, but one wears 
faster than the other, it’s prob- 
ably the camber.” 

“That reminds me,” said 
Canton when Gus had finished. 
“A friend of mine has a front 
tire that looks like it’s been 
through a seige of smallpox. 
Big pieces are gouged out of 
the tread all the way around. 


Whene xhaust 
smoke comes out in 
clouds, look out. A 
black smoke means 
too rich a mixture 


sides (Continued on page 99) 
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MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


meee Hlectric Gluepot 
Constructed for Fifty Cents | 


By SAM BROWN 











Three tin cans are needed, and the 
lids of two of them are cut out on a 
lathe or drill press by holding a sharp- 
ened file against the tin as in the 
left-hand photo. The other views 
show the method of winding the coil 
on asbestos and the finished gluepot 







lid grips the projection of the large 
can lid to make a secure joint. No 
solder is necessary, nor should any 
be used. 

The outside of the water can is 
first covered with a layer of sheet 
asbestos. Narrow (1/16-in.) strips 
of asbestos are then pastec in place, 
forming a spiral track for the heat- 
ing element. The strips can be easi- 
ly cut on a paper cutter, if avail- 
able, and applied in 8-in. lengths to 
the pasted asbestos covering. 

Two 500-watt electric-iron heat- 
ing elements form the element for 
the gluepot, thereby making the full 
element “pull” 250 watts. The wire 
is simply wound around the can in- 
side the channels formed by the as- 


Ly ae 


i) 


ESPITE the homely ba- 
sis of its construction— 
three tin cans and two 


discarded electric-iron 
heating elements—this electric glue- 
pot rates high in respect to both ap- bestos strips. There should be about 


pearance and performance. It cost = 20 turns of the diameter given. 


only fifty cents for materials. Se String can be used to hold the ends 


Construction: starts with the tin ———— f, of the wire in place while it is being 
cans. The outer can is the convention- — wound. The common terminal lead 
al 5-lb. variety approximating the di- || |].| WATER CAN | is taken off at the bottom of the can. 

i | wr wanda Use No. 14 wire, bare or with as- 


mensions given. The water can, on HI 4 a | 
which is wound the heating element, mr bestos insulation. About ten turns 
is a standard 1-lb. can in which floor up, take off the lead for the high 
wax is packed. The glue can may be heat. Allow four or five more turns 
anything that will fit loosely within and take off the intermediate heat. 
the water can. The manner in which Fasten the low-heat lead to the top 
the two larger cans are locked to- of the element. Solder cannot be 
gether should be apparent from the used, and all joints must be securely 
pictures. Both lids are cut—this can crimped between split rivets. Notice 
be done easily on the lathe or drill in the photo of the winding how 
small sections of asbestos are placed 


press in the manner shown—and the 
Circular rim cut from the small can beneath the (Continued on page 85) 
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bright accent for almost any room. 


Cut-outs of a bird house and birds 
ornament this colorful flowerpot stand, 
which forms a gay and unusual accent for 
almost any room. 

The first step in the process of construc- 
tion is to make full-sized paper patterns of 
the bird house and birds, the brackets, and 
the pot holders. The template for the pot 
holders is merely a 7-in. circle having 
eleven equal scallops and a 3'%-in. hole 
for a pot. To obtain the divisions, step 
around the circumference with dividers. 
The other patterns are drawn through 2-in. 
squares as shown in the accompanying 
drawings and are then transferred to the 
wood with carbon paper. 

Overlays of %4-in. plywood on the bird 
house suggest the projection of a thatched 
roof. Cut the gable roughly to shape, glue 
and nail the overlays, and saw the roof 
line of the house at the same time as the 
overlay. Slabs of random width are sup- 


by a double-pole, double-throw switch. 


for arranging the picture. 





Finished in colorful enamels, this novel stand provides a 
It holds three pots 


Since the flood lights have a life of only about two 
hours, the switch is provided so that the two bulbs are 
operated in series for focusing and composing the pic- 
ture, thus burning them on half voltage. When ex- 
posing the picture, the switch is thrown to the other 
position, giving full illumination. When taking flash- 
light pictures, the flood bulbs may be used in series 


The outlet box may be mounted on an old music 
stand base or any other convenient base, or a clamp 
may be attached to it—Lre M. KLINEFELTER, 


Gay-Colored Wooden Birds Decorate This Flowerpot Stand 















BLU 
YELLOW 


GREENISH 
YELLOW 


DARK 
GREEN 


POT HOLD 


2") 
SQUARES 
BRACKET 
LEG BRAC 





Ll 


flowerpot holders. 


The up-to-date way of smoothing the sawed 
edges is with a belt sander on the band saw 


posed to form the front of the bird house; 
these are imitated by scoring vertically 
with a small gouge. Make four lines. 


MONEY-SAVING HOLDER FOR PHOTO BULBS 


For either the amateur or the professional photog- 
rapher who does considerable work with photoflash 
and photoflood bulbs, the outfit illustrated is useful and 
convenient. It consists of four sockets and reflectors 
radiating from an ordinary octagonal outlet box. Two 
sockets are for photoflood lights and two for flash 
bulbs. The flash bulbs are operated by a push button 
on a flexible cord, while the flood lights are controlled 






















Two photo- 
flood and two 
photoflash 
lamps are held 
in the reflect- 
ors and wired 
for quick use 
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Front and side views of the stand and plan views of the flat legs and the 
To make full-size patterns for the parts, draw 2-in. 
squares on wrapping paper and copy the outlines from point to point 


The round central column is 2 in. in di- 
ameter, notched at the top for the bird 
house, and at the bottom for the leg 
brackets. Counterbore deeply for screws. 

The three pot holders, held together 
with nails driven in the waste wood at the 
center, can be band-sawed and sanded to- 
gether, as can the leg brackets. The birds 
are given a more realistic effect by placing 
the right wing of the upper bird behind 
its body, and the left wing of the lower 
bird over the body. 

Before assembling the stand, it is a 
good idea to raise the grain of the wood 
by sizing each piece with thin glue, and 
afterwards sand it smooth and coat with 
thin shellac. Two coats of enamel will 
then be sufficient to give an excellent fin- 
ish. The bodies of the birds are yellow, 
and their wings blue. Blend the colors 
over the back by painting them blue and 
stippling with yellow, merging the dots 
together at the ends——Epwin M. Love. 
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Lr ick Boar d Makes Dime Vanish 


BY GEORGE S. GREENE 


trick, these lines will be sufficient camouflage. However, it 
would be easy enough to finish the board to look as if it 
actually were used for some game and introduce it as part of 
some preceding trick or “patter,” in which case it could be 
picked up casually for the coin trick without arousing curi- 
osity as to the reason for the checkerboard effect. Finish the 
board with two coats of shellac. 

So that the board may be passed for examination, the panel 
is made to lock in place. Three short round-headed brass 
brads or escutcheon pins are driven into each edge, but the 

The dime is placed in the center of the prepared board, a cover is set one in part B* consists of a similar brad head soldered to a 
over it, and it is vanished by allowing it to slide into the slot shown length of stiff wire. This fits into a hole drilled through B' 
below. The locking pin can easily be kept hidden under the thumb and down into the panel B?. The panel can be operated when 
the lock brad is pulled out about % in. 

The lid consists of a shallow wood disk with the center 
cut out and a disk of dark paper glued to one side. A teacup 
can be used as well. 

To show the illusion, pull out the lock brad and cover it 
with the thumb. Place a dime on the panel, cover it, and 
immediately tilt the panel from underneath with the fingers, 
whereupon the coin will slide into the slot. Even up the panel 
and remove the cover to show the dime gone. It is made to 
return by reversing this operation and tilting of the board. 
Then push home the lock brad. 

To vary the trick, allow the coin to pass through the board 
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di- and fall to the floor; or catch it with the fingers and produce 

itd . ’ 

leg it elsewhere. 

WS, , . : i 

her HEN a dime is placed on this The board is made up of three 
trick board and covered with sen. ee Se eae eee 

the ric ang ; "oe further subdivided into three 

to- a shallow lid, it vanishes as squares with saw cuts at an angle 

rds quick as a wink. The coin can of - dee. These can be sade by 

. . and or by tilting the table o 

ing be made to reappear just as mysteriously, She =o power te aun 6s tt Ge ee 





nd and the best part of the trick is that the 
er board and cover may be passed for ex- 
amination with very little chance that the 
a secret will be discovered. 

od The board is made in three sections of 
nd ¥% in. thick pine, each 4 in. long and 14 
th in. wide, with the edges joined so per- 
ill fectly that it looks like one piece. The 
n- centerpiece (part B in the drawing in the 


W, lower right-hand corner of this page) is 
rs divided into three equal parts with pencil 
id lines and carefully cut apart at an angle 
ts of 15 deg. as shown. A cut is made at an 
E. angle in part B* large and deep enough to 


take a dime easily. 

Drill holes % in. deep in the exact 
center of the inside edges of parts A and 
C to take 3% in. long points cut from small 
brads. Assemble the parts as shown, push- 
ing part B? (which is a trick panel) 
against the points as a mark for drilling. 
Assembled, the panel B? can be de- 
pressed at one end so that a dime placed 
on it will slide into the slot cut in part 
B*, Coat all edges except those of the 
panel with a thin white (No. 2 style) 
casein glue and alloy to dry. Then apply 
a thick mixture of the glue and clamp the 
parts together to dry overnight. Sand the 
board smooth. 

No matter how carefully made, the 
joints will not be entirely invisible, so 
conceal them by cutting shallow grooves 
with a very fine saw in the surface of the To conceal all the joints, a 
board so that it resembles a miniature series of fine saw cuts are 
checkerboard, except that it has only six povwette ar py linwse oy pe Bn 
squares each way. If you acquire a rea- Drawings to illustrate the 
sonably skillful method of presenting the exact method of construction 






The parts are assembled in such a way that 
the central panel is free to tilt on two piv- 
ot pins, thus sliding the dime into the slot 
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A CLOCK-SPRI 
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This bud vase is a 
test tube placed in a 
holder made from an 
old clock spring. The 
bent legs are riveted 
to a ring-shaped col- 
lar over a steel rod 
as illustrated above 





You can make an attractive bud vase 
from a glass test tube and an old clock 
spring. Select a tube about % in. in diam- 
eter and 5 or 6 in. long, and a spring % 
in, or so wide. Heat the spring to redness 
to remove its temper, and cut into lengths 
sufficient to make three or four legs. These 


OIL AND HEAT COLOR 
ALUMINUM BLACK 


UNUSUAL decorative effects can 
be produced in making artcraft 
articles from aluminum by black- 
ening portions of it. Also, kitchen 
pots and pans of aluminum will 
heat somewhat quicker if their 
bottoms are black rather than 
bright and highly polished. 

One way of obtaining a black 
finish is to go over the area to be 
treated with fine sandpaper or 
powdered emery and water and 
then apply a thin coat of olive oil. 
Heat the utensil over a gas flame 
until the oiled area changes to 
brown and finally becomes black 
or almost black. Apply another . 
coat and heat, repeating this until 
the desired density has been ob- 
tained. 

Another substance that will pro- 
duce similar results is dry shellac, which 
is applied to the aluminum while it is hot. 
Shellac, however, seems to adhere less 





are curved as shown in the photographs, 
or in any other manner that is pleasing. 
Make a collar out of clock spring of a 
diameter to slide snugly over the tube. 
Then drill three holes at equally spaced 
points around its circumference to receive 
the wire-nail rivets that pass through the 
legs. 

Riveting is easy if you use a steel rod 
supported at both ends, as shown, to hold 
the work while hammering the rivet. Slide 
the test tube into the collar, and your vase 
is ready to hold flowers. Two ring-shaped 
collars will give more rigidity, although 
one serves nicely —ERVIN WALTERS. 


Any articles of aluminum can be colored black 
wherever desired by applying olive oil and heating 


firmly than the carbonized oil. In either 
case, the aluminum surface should be 
roughened to prevent flaking.—R. E. 


NG VASE HOLDER 









EASY WAY TO 
MAKE BRASS 
CANDLESTICKS 





Their simplicity and angularity give these 
candlesticks a distinctly modern appearance 


THESE candlesticks have a certain sim- 
plicity of design that sets them apart from 
ordinary commercial products and they 
can be used in many places where more 
cumbersome candlesticks would be un- 
suitable. 

With a pair of tin shears, cut out two 
triangles with sides 5% in. long from 18- 
gage sheet brass. These form the bases. 
Then cut four tapered strips from the 
same material 4% in. long and % in. wide 
at the base. All are hammered evenly on 
one side with the flat face of a ball-peen 
hammer. Get a short length of iron pipe 
with an outside diameter of 7% in. and, 
holding one of the four tapered strips 
against the side of the pipe, place the two 
in the vise as shown below, and bend the 
blank around the pipe to form the spiral. 
Do the same with the other three. Then 
remove the pipe, place each spiral in the 
vise, and bend the lower end back at a 
right angle for attaching to the base. Drill 
two holes in the base end of each with a 
No. 14 drill. 

Scribe a %-in. circle in the center of 
the triangle base. Set the spirals in place 
and mark, drill, and rivet the spirals with 
No. 14 brass escutcheon pins. Buff and 
polish, or, if an antique finish is desired, 
heat slightly until the candlesticks take on 
a brownish color.—Dick HUTCHINSON. 


BLANK FOR 
SPIRAL, | 
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BLANK FOR CANDLE BASE . 


How to lay out blanks for the base and the 
candle holders and how to bend the spirals 


Hammered Copper Tray Designed for Passing Around Cigarettes to Guests 





AN attractive cigarette tray can be 
made from 16-gage soft sheet copper cut 
as shown at the right. The blank for the 
tray is held for shaping at about a 45-deg. 
angle on a smooth metal block. With a 
ball-peen hammer, begin hammering about 
&% in. in from the edge. Drive each blow 
toward the edge, working around until it 


62 


is cupped sufficiently; then place it on the 
edge of the block and use the flat face of 
the hammer to make a %-in. flange on 
the sides and a 1-in. flange on the ends. 
Finally, hammer the bottom out smooth. 
The handles are then hammered, bent, and 
attached with No. 14 escutcheon pins. 
Wash the tray thoroughly in soap and 
water, then immerse it until it turns deep 
brown in a solution made by dissolving a 
piece of liver of sulphur the’ size of a 
hickory nut in a quart of water. Remove, 
wash and dry, polish, and lacquer.—D. H. 










BLANK FOR CIGARETTE 







ey SECTION OF 
TRAY END 






HANDLE, 2 
Patterns for the tray proper and the two han- 
dies, and how the handles are riveted on _ 
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Testing Model Planes with a 
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The general set-up for testing a model and, 
at right, photographs of a kite-wing test 
model and the flying model developed fom it 


By Laurence J. Lesh 


Aeronautical Engineer and Inventor 


IR-MINDED youths may test their 
models and learn much about sci- 
entific aerodynamics by building 
a simple wind tunnel. This con- 

sists of the four units represented in the 
accompanying drawings. 

The first unit is an ordinary electric fan, 
preferably of the quiet-running order. The 
second unit is a square box open at both 
ends and having at each opening a honey- 
comb, or wind straightener, built like a 
cardboard egg protector of the square 
variety and 2 in. deep. These honeycombs 
may be of cardboard, fiber, sheet metal, or 
thin plywood. Stand this box exactly 
square with the wind blast, attach some 
silk threads about 6 in. long at various 
points over the outlet honeycomb, and 
determine the extent of the uniform air 
stream so produced. 

The third unit is an aerodynamic bal- 
ance, An arm about 20 in. long is proper- 
ly counterweighted to support the model 
under test in the wind stream. This arm, 
is made of spruce about 3/16 in. thick and 
4 in. wide, carefully streamlined to re- 
duce its resistance where exposed to the 
wind stream. It is pivoted so that the 
model is free to move up and down and 
forward and backward. A lead weight of 
about 80 grains slides along this arm. The 
length of the arm from the central pivot 
to the end where it bends up to support 
the model is carefully measured off in 
inches. 

If the model is placed on the end of the 
arm and the counterweight, consisting of a 
number of lead washers, is adjusted so 
that the arm remains horizontal, it is ob- 
vious that placing the 80-grain weight at 
the end of the arm means that the model 
will have to lift 80 grains in order to sup- 
port this weight in the wind stream. Since 
the arm is divided into 20 parts, moving 
the weight to the middle of the arm means 
that the model, if it supports the arm 
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horizontal, would be lifting half as much, 
or 40 grains. The position of the weight 
along the arm therefore measures lift as 
80 divided by 20, or 4 grains per inch. 
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ANGLE OF INCIDENCE 


Chart showing comparison 
of air-tunnel tests of the 
kite-wing and an ordinary 
airfoil in respect to the lift 
and drag at various angles 


Directly under the arm and 
fastened to the vertical shaft 
is a segment of a pulley. A 
light string is attached to this pulley and 
passes over a small pulley and down at 
right angles to a hook upon which various 
weights may be suspended. When the mod- 
el balances in the wind stream, the value 
of these weights divided by 20, which is 
the ratio of the length of the arm to the 
radius of the pulley segment, is the meas- 
ure of drift or drag. Mechanically this 
arm and the bearings must be perfect. 
I use a pair of 40-cent ball bearings, placed 
about 4 in. apart for the vertical shaft, 
and a U-shaped bracket of spring brass to 
support the horizontal steel pivot. 

The fourth unit is an incidence gage to 
permit adjustment of the test surface or 
airfoil to the exact angle desired. 


BULLETIN GIVES 
OPERATING DATA 


These drawings show the 
general construction, but 
for additional notes on op- 
erating the wind tunnel, 
senda self-addressed, 
stamped envclope for 
our free Bulletin No. 18 
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The lamp illus- 
trated below is 
battery operated 
and intended for 
minute observa- 
tions, especially 
filters 


with color 




















The bulb used with this lamp is so small 
that it will fit between the objectives 





“—BALL JOINTS 





At right: General utility overstage 





light assembled from standard parts 
obtainable at practically any large, 
well-stocked electrical supply store 








DRILL PRESS DRIVES SANDING DISK 


This method is particularly speedy and 
desirable for surfacing a glued-up table top 
like that shown in the photograph. The 
squeezed-out glue along the joints quickly 
dulls plane edges, but offers little resistance 
to sandpaper. If both sides are to be 
faced. Before starting the machine, feed dressed, alternate the cutting on each side. 
the disk down till it barely touches the In this way it is possible to dress boards 
high spots on the work and lock the feed. | to an accurate and uniform thickness. 
The surface produced requires no plan- 


FLAT wooden surfaces can be smoothed 
quickly, when a drill press is at hand, by 
mounting a sanding disk on the spindle. 
Raise the table as close as possible to the 
head, leaving, however, about in. be- 
tween the disk and the board to be sur- 


Start the motor and slide the board around 
under the rotating disk. After the disk ing; merely remove the circular scratches 
utting, stop the machine, feed down left by the sanding disk with a hand 
scraper, and sand with No. 00 sandpaper. 

The disk should run at the usual speed 

about 3000 R.p.M. for an 8 in. diameter 

i disk. For safety’s sake, be sure that the 
disk is in good mechanical condition and 
securely fastened on the drill press spindle. 
the fastening is made with the usual 


set screws, it is well to spot shallow holes 
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sandpaper.—DonaLp A. PRICE, 
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BLUEPRINTS for Popular Science Monthly projects are listed on page 80. 





Two Overstage Microscope Lamps Made from Inexpensive Parts 





Two inexpensive methods of making 
overstage lights for a microscope are 
shown in the accompanying illustrations. 
The first compares with professional ap- 
paratus in efficiency, yet it can be con- 
structed from parts sold in any electric 
supply store or at the electrical counter 
in chain stores. 

The base is a ceiling canopy costing 10 
cents. A block of wood is fastened inside 
it with plastic cold solder to weigh it down, 
A 60-deg. angle costing 10 cents is fas- 
tened to the base and this carries a 5-cent 
tube, at each end of which is a 10-cent ball 
joint. A socket at 35 cents and a lamp cost- 
ing 20 cents complete the outfit. The top 
of the lamp may be painted if necessary. 
It will be noted that this overstage lamp 
fits between the objectives of the micro- 
scope. 

The other lamp, which is intended for 
minute observations, especially when a 
color filter is used under the subject slide, 
is battery operated. A pencil type of flash 
light will furnish the necessary electrical 
parts. In the set-up illustrated, the subject 
slide is on top and there is a color filter 
below it. 

Often a combination of overstage and 
understage lighting will bring out addi- 
tional details of great value on the sub- 
ject slide—Oscar FREEMAN, 





PREPARING 
YOUR OWN 
LACQUERS 


DURABLE sub- 
stitutes for lac- 
quers of the Chi- 
nese variety may 
be made by dis- 
solving small 
pieces of sealing 
wax in white 
shellac, Any col- 
or may be used, 
and one full stick 
of the wax will be 
necessary to col- 
or about a pint of 
the shellac. If 
deeper shades are desired, another halt 
stick will be needed. The sealing wax 
should be of the best grade—that sold for 
use on letters and in various arts and 
crafts —Cass SHERIDON, 











A good grade of seal- 
ing wax is dissolved in 
ordinary white shellac 


CASTING INK ROLLS FOR SMALL PRESS 


WHEN ink rolls on a card printing press wear out or 
become damaged, excellent new ones can be made with 
the old core and a casein glue mixture. If the old core is 
damaged, a piece of straight doweling will do. The method 
is also suitable, of course, for making hand rollers. 

The core is centered in a paper tube of suitable size 
after the inside of the tube has been waxed. The compo- 
sition to be poured around it consists of casein glue mixed 
with water in the usual proportions, to which is added, 
after it has become creamy, an equal part of glycerine and 
molasses, mixed half and half. 

The composition will set in one day, but it should be 
allowed to cure for a week, during which time it will 
shrink sufficiently to be removed easily from the form. 
The roller will be found to give good service as it is very 
tough and long-lived. —OLIVER BANDELIER. 
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VERY astronomer, whether 

amateur or professional, 

knows full well the incon- 

venience of having to 
change the eyepieces of the tele- 
scope whenever a different magni- 
fication is necessary to separate a double 
star or te reveal more clearly some detail 
on the moon or planets. A revolving eye- 
piece turret can easily be constructed to 
relieve the observer of the task of re- 
moving and inserting eyepieces and end 
the risk of breaking the lenses during the 
changing process. 

Many a lowly pyrex baking dish has 
been transformed into a telescope mirror, 
and now a second raid on the kitchenware 
solves the problem at 
the other end of the in- 
strument, for the chief 
requirements for making 
such a turret as shown 
are two ordinary tin pie 
plates. 

If three or four eye- 
pieces are to be used, 
the plates should have 
1 bottom diameter of 
ibout 6 in. Slightly bend 
the beading of one of 
the plates so that, when 
they are nested, the bot- 
toms and sides will be 
in contact, leaving the edges slightly 
apart. 

Nest the plates and drill a hole for a 
3/16-in. stove bolt through both plates 
in the exact center. Cut another hole in 
the bottom of the inner plate just large 
enough to admit the end of the focusing 
tube of the telescope. This hole, as well 


as the ones to be cut for the various 


eyepieces, can be easily made by sharpen- 
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Eyepiece Lurret 
for Amateur lelescope 


rFROM 


FORMED 





PIE PLATES 


By L. C. Pe/sier 


ing a screw driver with a narrow blade to 
serve as a Chisel. First cut around the 
scribed circle, then smooth up the edges 
with a round file. Solder this plate direct- 
ly to the telescope tube, using a try- 
square or straightedge to make sure that 
it is mounted accurately at right angles 


The eyepiece turret in 
use on a refracting tele- 
scope, a close-up of the 
device with the eyepieces 
in place, and views show- 
ing how it is assembled 


to the line of sight. In most cases it 
will be found best to pivot the turret 
directly above the telescope tube, as this 
prevents any interference with the pier or 
mounting when the instrument is pointed 
toward the zenith. 

Lay out and cut the holes for the 
eyepiece tubes in the other plate so that 
each one, when rotated, will line up 
with the large hole in the inner plate. 


The eyepiece tubes are made by rolling a 
piece of light-gage sheet metal over a 
piece of pipe to give it the required form, 
then using the eyepiece itself to get a 
good, close slip fit. The butt seam is 
soldered and dressed down with emery 
paper. The length of these tubes should 
be determined by the individual require- 
ments of the observer, but each must be 
soldered to the plate as squarely and 
vertically as possible. 

In order that the observer can tell in 
the dark just when the various eyepieces 
are in the proper position for use, 
a 14-in. hole should be drilled in the 
rim of the inner plate diametrically 
opposite the large hole. Bolt the 
plates together and, when each eye- 
piece tube is in the observing posi- 
tion, drill a hole in the outer plate 
to coincide with the one in the inner 
plate. Thus, in actual practice, the 
night sky can be clearly seen through 
the upper holes when an eyepiece is 
in position. 


The four knobs by which the turret is 
rotated are simply pot-cover knobs that 
have the bolt cut off and soldered to the 
inside of the large tin washer furnished 
with them. The washer is then soldered 
to the side of the plate. 

The center bolt should be provided 
with plain washers and double nuts so 
that it will not work loose. A thin film 
of oil or grease should be applied to the 
surfaces that are in contact. The outside 
may be finished as desired. Brass or gold 
bronze give an attractive and professional 
appearance. 

This device is perfectly adaptable to 
eyepieces of every description as, for 
example, the large comet-seeker eyepiece 
shown in the illustration; and, though 
used here on a refractor, it will function 
equally well when mounted on a tele- 
scope of the reflecting type. 





65 








This neat game-table 
accessory won a prize 


in our recent contest 


on jig-sawed novelties 


To THOSE who are tired of keeping 
poker chips in a tattered cardboard box, 
this jig-sawed holder will be a useful and 
interesting project. 

The layout is shown plainly in the draw- 
ings, but check the diameter of the chips 
you are to use. You may select what woods 
you please, but the original chip holder 
has a toppiece and handle of poplar, a 
bottom of three-ply fir veneer, and all the 
rest is the white, soft wood used in the 
partitions and ends of orange boxes. The 
full-size design of the toppiece was pasted 
directly on the wood and jig-sawed, and 
this piece was then used as a template to 
mark all of the pieces except the bottom. 
\nother tracing of the design was pasted 
on the fir veneer for sawing out the bot- 
tom 

Note that the card 
through only enough of the sections to 
give the required depth for the cards. With 
the materials I used, the top six sections 
were cut out, but this made the recess 
slightly too deep for the cards. This was 


recess is ( arried 


PLAYING CARD AND CHIP HOLDER CUT ON JIG SAW 


JANOING MANDREL 
FOR RECESS 


FASTEN THIS BLOCK 
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soft work—a highly pol- 
ished furniture slide or 








\e ¢ TO FACEPLATE yr oe , 
on pe SQUARE FOR dome.” This metal is very 
~ ROU 2 . —ff- r- lea bas hard, and glassy smooth. 
| ia .* . 
oy me V/ i a File a flat spot in the cen- 
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St + wae\ s z slips into the outer open- 
i SS 1 a >” * ing of the chip retainin 
3" ing o ec etaini 
CARD RECESS | e® ra FURNITURE I 8 


groove, and the larger part 
trues up the main recess. 
If you do not use the lathe, 
the chip slots can be trued 
up by hand with this man- 
drel. 

The handle is jig-sawed 
from a %-in. piece and 
sanded round with narrow 
strips of sand cloth. This 
handle piece goes clear to 


SLIDE FOR DEAD 
CENTER BEARING 





the bottom of the card re- 

















corrected by gluing a small piece of the 
fir veneer horizontally across the recess 
before the handle was put in place. 
Unless you are a better jig-sawyer than 
I am, numerous irregularities will show 
up when the top six sections are piled on 
top of each other. However, pile them up 
anyway and assemble with a liberal sup- 
ply of casein glue and 1-in. brads driven 
where they will be out of the way. As- 
semble from the top down only to the 
bottom of the card recess, and true up and 
sand this recess. I used coarse and fine 
sandpaper glued to a wooden strip to go 
through the whole assembly. After the 
card recess is finished smooth, add all the 
remaining sections except the bottom. 
The grooves for the chips were smoothed 
with a mandrel made as sketched from a 
section of old curtain pole with the sand- 
paper glued on in spirals. The old pole I 
used was so soft it would not hold the live 
center, so the end was squared and held 
in a recessed block on the faceplate. For 
the dead center, I used my pet center for 


SCROLL-SAW FENCE FOR STRAIGHT CUTS 





WHEN a jig saw is the only power-driv- 
en tool in a home workshop, it is possible 


to make it serve in a limited way for 
straight work such as would ordinarily be 
dgne on a circular saw. That is, straight 
stock for models, small pied es of furniture, 
and novelties can be ripped to correct 


widths. The saber blade is used 
and a ripping guide or fence 
clamped to the table. For my 
jig saw, I made a fence from a 
piece of wood 34 by 1'4 by 8 
in. and cut two slots in the bot- 
tom end to fit two guide pieces, 
'4 by 1 by about 5 in. The lat- 
ter were fastened securely at 
right angles to the fence. 

In use, the assembled guide is 
held by means of two C-clamps 
as shown. Two small blocks are 
placed between the underside 
of the table and the lower jaws 
of the clamps. A guide line is scratched 
accurately on the surface of the saw table 
parallel to the sawing line and near the 
right-hand edge, and a series of pencil 
marks !% in. apart are made on the near 
edges of the two thin guide pieces for 
aligning the fence—W. C. HAMILTON 






cess and forms a partition. 

The four feet are all 
made from one strip /% in. 
thick by jig-sawing the 
three holes and sawing the strip as shown. 
The holes might be bored with an expan- 
sion bit or a 1-in. auger bit, if one of these 
is available 

The finish I used was as follows: feet, 
handle, and card and finger recesses, car- 
mine lacquer; all the rest, black lacquer, 
except the outside between the slots, 
where I glued lacewood veneer of the new 
flexible type which is cemented to a cloth 
backing for use on walls. This material has 
many advantages from the standpoint of 
the amateur craftsman because it does 
not crack and is so easy to use. 

Glue a small piece of felt on the bottom 
of each foot.—E. J. CREIGHTON. 


The square pro- 
vides accurate 
horizontal and 
vertical edges 


STEEL SQUARE IS AID 
IN SHOP DRAFTING 


A CARPENTER’S steel square saves time 
when used as shown for making small 
drawings and layouts in the shop. Used 
with or without a drawing board, it takes 
the place of a T-square. Triangles can be 
slid along either edge. If necessary, it 
can be fixed in place on a drawing board 
by using several long thumb tacks along 
its outer edges -—DALE RULE. 
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In offering a _ cigarette, the 
pack may be projected slightly 
from the case with thumb and 
forefinger. At right: How the 
tongue is started on a cord 
anchored at each side and how 
the new white cords are added 





N ATTRACTIVE case to hold an 
entire pack of cigarettes can be 
made with what is known as 
“polished” or waxed cord tied 

into ordinary square knots such as sail- 
ors use. The knotting is similar to that 
used in making a man’s belt (P.S.M., 
Nov. °32, p. 77), and a number of de- 
signs in different colors can be worked 
out by using a little ingenuity. 

To follow the simple design illustrated. 
the cords should be cut 8 ft. long, two of 
black and sixteen of white. Double the 
two black cords and hang them over a 


cord securely anchored at either end; 
then tie them into a single square knot. 
Divide the black into two 


parts and add a doubled strand 
1f white to each, up close to 
the first knot, as shown in the 
center view above. Using the 
eight strands, make five rows 
of square knots to complete a 
tongue-shaped piece. 

It is now necessary to widen 
the tongue into a flap by add- 
ing seven doubled white 
strands to each of the pairs of 
black cord, which remain on 
the outside. As each pair of 
white cords is added, a row of 
knots is made across the piece 
as shown in the right-hand 
photograph of the top row. 
Knott ing is continued for 9% 
in. from the end of the tongue. 
The strip thus made is easily handled by 
fastening it to the edge of a table with 
pushpins. Bring the work to a point by 
dropping two strands on either side in 
each row and adding single rows of half- 
hitches over a single black strand from 
the outside as shown in the left-hand 
photograph in the series of three views 

just below the center of this page 

This separates the cords into two parts. 

Now start knotting with each half at right 
J angles to the main piece, and continue 
OCTOBER, 
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UNIQUE SQUARE-KNOTTED 


Ci izarette (0. ASC 


FROM CORD 
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By 
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Murray 






















for a distance of 1% in. 

The hold-down for the 
tongue is placed 134 in. 
down from the _ point 
formed by the half-hitches 
and is in the middle of 
the piece. Double two 
24-in. black cords and 
slip them through from 
the back so as to loop 
about a_ single square 
knot; then make contin- 
uous square knots over 
two of the strands with 
the other two for a dis- 
(Continued on page 84) 
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Hold the work with pushpins, 
and if your fingers are inclined 
to get sore, cover them where 
necessary with adhesive tape. 
The series of three views show 


how the end is brought to a 
point with half-hitches, how 
strips are knotted at _ right 


angles to the main piece, and 
how the hold-down strip is add- 
ed so the tongue can be slipped 
under it when the case is closed 


At left: Tying the case to- 
gether while turned inside out 
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BUILD Ship Model Hulls 
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By Capt. EK. Armitage McCann 











Designer of many Popular Science 
Vonthly models and founder « 
the Ship Model Makers’ Club 
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NUPPOSE you are ready to start building your first 
ship model and have a set of POPULAR SCIENCI 
MoNTHLY blueprints or other suitable plans. Your 
first task is to make the hull. By following the pro- 

cedure I, have worked out and illustrated in the accompany- 
ing photographs, you will find it much easier than you would 
be likely to expect from studying the plans alone, which 
lw ivS look more or less compli ited 

In most cases the drawings provide for building the hull 
In layers This is the so-called ‘‘bread-and-butter,”” water- 
line, or “lift’’ method of construction. Here is what I sug- e »* 











gest you do 

Me isure the depth yt the lifts and buy wood of this 
thickness, getting sufficient for all. If wood of correct 
thickness is unobtainable, take a size larger and have it 
planed down, or do it yourself. What may be easier in the 
end, however, if you can draw, is to redesign the hull to 












ie thickness of the wood vou can get, To do this it 


} 
ont ¢ 
sul i 





necessary to mark 
those thicknesses on the 
body plan and from that 
plan make new _halt- 
breadth lines by marking 


the widths from the body 








lan on a new set of con- 


truction — lines. These 








construction lines, ol 








course must coincide 
















From whatever plans you are using, 
it is necessary to make a full-size 
outline on paper for each of the so- 
called “‘lifts.”” This is transferred to 
the wood with carbon paper as at 
the left. The wood is then sawed to 
within about 1/16 in. of the outline. 
Later all lifts except at the top and 
bottom are cut out as indicated above 


with the vertical lines on 
the original sheer plan 
Be careful that the deck 
does not cut entirely 
through a lift. 

In either case, take 
plece Of tracing papel 
ind from — the halt- 
breadth plan mark thi 
center line, all the cross- 
construction — lines 
yne half-breadth line (the 
ine to which one of the 





yaper over and, wil 


r and constructio1 


| 
cente 
lines coinciding, mark the 
other half. Pin this on 
the wood and transter 
the outline and the con 
struction lines by means of carbon paper. 
Do this for all the lifts, using the same set The layers are 
glued together 





of construction lines throughout loan” deh tae 
Cut each piece to within about 1/16 in up and lightly 
of the outline Next. it is best to hollow nailed to prevent 


out all but the top nd bottom litts by slipping Phen 
: they are placed in 


marking on the bottom of each the size a ale aia rs 

of the lift below and cutting to within, peo ollie Bey 

sav, '4 or in. of that, leaving an extra 

illowance of solid wood at the ends. Car- 

ry a tew of the cross-construction lines and the center lines screws, clamps, or under weights for at least twelve hours. The nails 

over the edges to serve as guides in later operations. are chiefly to keep the parts from slipping until the glue sets. 
My method of building up the parts of the hull is to For the final shaping of the hull, make a set of templates from 

start at the bottom and glue on the next lift, lightly tacking the lines of the body plan. Cut these from cardboard, tin, or thin 

it In position, inside. Be careful that the nails will not plywood. Mark on each where the joint of two lifts will come, so 

reach the outside when the hull is shaved down. When all that when holding the template to the hull this mark will always be 

the lifts have been built up in this way, as quickly as pos- at the right height. The templates must be held at a right angle to 

sible consistent with accuracy, put the whole in hand the keel. The bottom edge should coincide with the center line of 


t 
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i There are many ways for 
holding a hull to be shaped, 
but Captain McCann prefers 
to mount the glued-up block 
on a heavy stick which has 
been planed to an octagonal 
shape at each end. These 
ends are held in two vises 





The water line is not 
marked until after the 
ground coats of paint 
have been applied to 
the hull. The hull is 
then set up perfectly 
level and a block of 
wood of the necessary 
thickness, with a pen- 
cil fastened to it, is 
used to draw the line 


Making and attaching 
the deck houses is an 
easy part of the work. 
You merely have to 
follow the plans and 
use your own judgment 
whether to cut them 
from solid blocks of 
wood or build them up 
from thin stock. Much 
depends upon how care- 
fully they are painted 
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on the Bread-and-Butter P lan 








































Bulwarks are made of 
whitewood or white 
pine, which is laid 
along the outside of 
the hull, marked, cut 
out, then cut to the 
correct height, glued, 
and carefully nailed 
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the hull, Also mark the deck line at the edge 
of the templates. Do this with great care. 

If the hull slopes considerably from the 
water line to the deck line—this slope is 
called the “tumble home’’—cut the templates 
vertically upward in a straight line from the 
widest part. Then, neglecting the tumble 
home for the present, shave to that shape. 

There are several ways of holding the hull 
while one shapes it. The best method requires 
two machinist’s bench vises of the type which 
clamp to the bench. These grip the octagonal 
ends of a supporting stick, which is screwed 
to the upper lift at points where the holes will 
not show. Some model makers merely screw 
on a block of wood and hold that in a vise. 
I find, however, that if one has a wood bench 
vise, one can hold the hull in it, either bot- 
tom up or side up, while one shaves from the 
middle to one or the other end. If no vise 
is available, prepare four V-shaped pieces of 
wood so as to fit the hull loosely and nail 
them to a board. Hold the hull down with a 
cord. The final shaping then can be done with 
the hull held between one’s knees. 

When the sides are so far shaped, use di- 
viders set from the edge of the top lift to 
mark the deck level on the sides, and shave 
the deck down to within about % in. of that. 
Then shave down from the fore-and-aft cen- 
ter line of the deck to the edge so that the 
deck will have a slight, even crown. On this 
re-mark the center line and the deck edges. 
Test out for a smooth curve fore-and-aft 
with a flexible straightedge. Such a straight- 
edge is a useful thing to use all over the hull, 
when shaving, to insure that there are no 
longitudinal bumps or hollows. 

Now, and not before, is the time to shave 
down from the widest part of the hull to the 
deck line for the tumble home, if any. 

Under the stern and under the flare of the 
bows are the tricky parts. Here is where one 
needs a half-round rasp, radius spokeshave, 
or flat gouge. The rasp is the best because it 
is indifferent to hard or soft grain. The fore- 
castle head and the poop pieces should be 
glued on before the hull is finally shaped. 

The stem, sternpost, and keel are either 
set in rabbets in the hull or merely glued and 
nailed on. Try out the stem with cardboard 
before cutting, and see that the sides come 
sharply and neatly to it and to the sternpost. 

At this point it is wise to make either the 
permanent base or a temporary support to 
hold the hull perfectly upright and horizontal, 
with bits of cloth glued inside the uprights 
to prevent marring the hull. 

Models with long beakheads and high 
poops, such as our Spanish galleon and the 
Revenge, are often made with a plywood 
centerboard and two solid sides, which are 
sawed and carved to shape, then glued on. 
This is a simple plan for models which do not 
have to be extremely accurate. 

It is merely a matter of sawing the center- 
board to the outline given and cutting out the 
two sidepieces of the hull from either solid or 
built-up blocks. 

I find the best way to shape these side- 
pieces is to start with rectangular blocks. 
Mark on them the construction lines all the 
way around; then mark the greatest beam 
line on the top and cut down to this. On the 
vertical side, mark (Continued on page 85) 
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You would not think that these 
two views of a room were taken 
by the same camer yet they 
were The fuzziness of the 





lower view is due to a bent lens 


had 


been straightened and checked 


support. After the support 


with a square, the camera took 


photogt 

them. The 1i¢€ 
set rocus 
card O. If 

this is sharp, 


the scale is « 
rect, Dut 

other number is 
sharper, the 


scaie requires to 





be readjt sted 


amera | roubles 


WHY THEY HAPPEN...WHAT TO 
LOOK FOR... HOW TO CURE THEM 









LAMING the camera for the poor results obtained is as 
common in amateur photography as are similar alibis in 
other sports and hobbies. In most cases the amateur 
himself is at fault if his pictures turn out poorly. 

However, the camera can be the unsuspected cause of unsat- 
isfactory photography. A dirty lens, for example, cannot pro- 
duce as clear, sparkling pictures as it should, yet large numbers 
of amateur photographers never give a thought to the condition 
of their lenses. 

A few specks of dust on the surface of the glass have no effect 
on the definition or clearness of the pictures. What causes 
trouble is a more or less uniform layer of dust or scum, The 
remedy is to clean the lens at regular intervals. The surface 
should first be dusted with a clean camel’s-hair brush to remove 
any particles of grit. Then it should 
be wiped with an old but clean linen 
handkerchief that has been through 
the wash many times. Use a gentle 
circular motion. The special lens- 
cleaning tissue sold by photographic 
supply houses also is excellent. 

Remember that some of the spe- 
cial types of glass from which cam- 
era lenses are made are softer and 
more easily scratched than ordinary 
window glass. That is why scrub- 
bing a lens with any old, more or 
less clean piece of cloth that hap- 
pens to be handy is quite likely to 
cover its surface with fine scratches 
and so permanently injure it. 

Another camera trouble that may 
lead you to suspect the lens is dirty 
is a small leak in the bellows. The 
fogging of the film by leakage of 
unwanted light, if slight, will cause 


4 the picture to look flat and lifeless 
much as does a very dirty lens, On 
5 the other hand, the pinhole in the 


bellows may, if it happens to be in 
the right position, cause black 
streaks or dark areas in only one 
particular part of the film. 

One of the simplest ways to find 
a light leak in a camera bellows is 
shown on page 86. Insert a small 
electric light bulb in the bellows 
from the (Continued on page 86) 
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AN ARISTOCRAT among miniature cameras, 
Kodak Pupille is equipped with an ultra-fast 
f.2 anastigmat lens and Compur shutter with 
speeds of 1 to 1/300 second, carried ona pre- 
cision spiral mount. Has eye-level finder and 
built-in depth-of-focus scale. Focuses from 


KODAK PUPILLE, with a lens thirty times 
as fast as those on ordinary cameras, is the 
master of almost every situation under which 
pictures can be made. Some features of this 
marvelous little camera are described below. 


PANATOMIC F ILM Gives Tiny Camera 
Big Picture-Making Powers 


HE miniature type of Kodak has 

gained greatly in importance 
through the introduction of Kodak 
Panatomic Film, a film of such fine 
grain that tiny negatives produce 
enlargements of striking size. 

The miniature camera, in fact, 
now has picture-making abilities 
which are hard to match. 

FIRST, it can use an ultra-fast lens, 
which enables it to get pictures with the 
minimum amount of light, and at the fast- 
est shutter speeds. 


PANATOMIC—A New Fine-Grain, 
Panchromatic Film for Small Cameras 


Panatomic pictures of “half-vest-pocket’”’ ail 
size can be stepped up to the largest exhi- 
bition print size without noticeable granu- 
lar effect at normal viewing distances. In 
ordinary picture sizes, enlargements from 
Panatomic Film are practically indistin- 
guishable in quality from contact prints. 

This new Eastman film is not only ex- 
ceedingly fine-grained—it is also fully 
color sensitive, offering miniature camera 
owners the full range of tone effects ob- 
tainable only with panchromatic film and 
color filters. 

Kodak Panatomic is as fast as Kodak 
N. C. Film in daylight and twice as fast in 
artificial light. It comes in F127 (Vest 
Pocket), F117 (214 x 214), and 35 mm. 
daylight loading rolls. Try it today. 


If it isn’t an Eastman, it isn’t a Kodak 


214 feet to infinity. Makes 16 pictures, I {x 


1 ,*s,on vest-pocket size Kodak Pan- 
atomic Film, capable of great en- 
largement. With range finder, 2 fil- 
ters,and leather carrying case, $75. 


VEST POCKET KODAKS 


Small cameras of great picture- 
making scope, with lenses and shut- 
ters to fit your needs! Vest Pocket 
Kodaks are available with a wide 
range of equipment—from the 
Model1B to the £4.5 Special (shown 
at right). May be used with the 
new fine-grain Kodak Panatomic 
Film—the small negatives (154x214 
inches) make brilliant prints and 
excellent enlargements. Supplied in 
five models. Prices from $5 to $25. 
Let your Kodak dealer show you 
these fine photographic instruments. 
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SECOND, the optical law which gives its 
short-focus lens extreme depth of field en- 
ables it to make pictures which are excep- 
tionally sharp. 

THIRD, it can make very close close- 
ups, and work in the most confined spaces. 

FOURTH, it is inexpensive to use in the 
way that insures the best pictures, which is 
to make a number of shots of each subject. 

And now these unique advantages of the 
miniature camera are not offset by loss of 
picture quality through enlargement. The 
new fine-grain Kodak Panatomic Film has, 
in fact, made super-cameras of the little 
Kodaks shown on this page. 








IN THE FRONT RANK of miniature cameras are the two 
Kodak Vollendas. Shown above is the /.4.5 model. Its fast lens 
and eye-level finder make action shots easy. Has 3-speed 
Pronto shutter and built-in self timer. Makes 16 negatives 
(1% x 13% in.) capable of great enlargement on one roll of F127 
Panatomic Film. Price, $19.50. 


f.3.5 VOLLENDA 
The Kodak Vollenda shown 
at the left has almost twice 
the speed of the 4.5 model. 
An eight-speed Compur 
shutter gives full play to its 
fine /.3.5 lens. Accurate fo- 
cusing and framing is sim- 
plified by the depth-of- 
focus scale and eye-level 
finder. Makes 16 exposures 
(1 4 x 1; inches) ona vest- 
pocket size roll of Pana- 
tomic Film. Price, $27.50. 





FREE 


£.4.5 V. P. Kodak Special, $25 City 





Other models as low as $5 


INFORMATION ON 
MINIATURE PHOTOGRAPHY 
Clip and Mail This Coupon Today 


Eastman Kodak Company, Rochester, N. Y. 
Gentlemen: Please send me details of the miniature 
Kodaks with their exceedingly fast lenses and other unique 
features—and their use with the new fine-grained, all color- 
sensitive Kodak Panatomic Film. 
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Bottle fitted with two 
short lengths of glass 
tubing, one connected 
to rubber h 
to draw gas from tank 


se, 18 used 


~ 


.¥.. 


NOME arrangement for syphoning fuel 
from the gas tank is, without doubt 
an important part of a car’s repair 

kit. If you carry a short length of rubber 
tubing for this purpose, you can eliminate 


1 re Jack Resets 


VV HEN repairing the rear spring or 
rear end of a Ford car, you may find 
it difficult to replace the spring shackles 
By using your tire jack in the manner 
shown, however, you can do 

he job easily and quickly 


First 
fasten the left-hand shackle in 
place on the spring. Then using L 








Useful Kinks for Your Car 


Suggestions Valuable to All Drivers 
Contributed by Our Ingenious Readers 


iny possibility of sucking 
the gas up into your mouth 
by adding the simple ar- 
rangement shown. Select a 
medium-sized bottle with a 
large mouth, and fit it with 
a rubber stopper containing 
two short lengths of glass 
tubing. To one tube, con- 


nect the length of rubber 
hose. The second tube is the 
suction outlet. To use the 


safety syphon, place the end 
of the rubber tube in the gas 
tank and suck momentarily 
on the other tube. The gas 
will flow into the bottle 
without the slightest possi- 
bility of entering your mouth and once 
started, it will continue to flow when bot- 
tle is lowered. For larger quantities. tip 
the syphon bottle and allow the gas to flow 
into a larger container —W. E. W. 


y ° ’ 
Spring Shackles 

head bears against the eye of the spring 
Operating the jack will spread the spring 
into position and allow you to fasten the 


right-hand shackle.—E. E, S. 
JACK ( ) 
j | 





A WOOD BIOCK SS. 

















. _ — at |) 

wire or strong, small-diameter Ps eng 4 1] 

rope, secure a wood block to | } as || 
. i] || 

the upper side of the rear axle, [——_—__—d 9d Pe 4} | 
butting its e ov © » cide | § ~K I 
yutting its end against the side | WJ . wige SHACKLE |! 
of the differential housing and ccna | "7 
place your jack against the oul- Tire jack, placed as shown against wood block and 
er end of the block so that its end of spring, helps fasten rear spring in shackle 














G TRETCHING under the raised rear 
\* deck of a business coupe often results 
in a bumped head when the catch slips. In 
order to prevent this, I st ipled a length 
of heavy cord to the wood frame inside 


the cover and ran the other end to the 
middle of the support bracket. Now, I 
can close the compartment easily and 


pulling the cord to re- 


-W. B. M 


safely merely by 


lease the latch 


















RUBBER 
TUBE 











Protecting Wire Spokes 


N CARS equipped with wire wheels it 

is difficult to use the wheel wrench 
without scratching and marking the enamel 
on the spokes and hub, thereby not only 
disfiguring them but also opening the way 
to rust and permanent injury. To safe- 
guard against this, you can pad your 
wrench with a short section of rubber 
garden hose cut spirally to fit on the first 
bend as shown in the illustration above. 
As a result, if the wrench slips, while in 
use, the rubber strikes the spokes and no 


damage is done. Although this kink is 
particularly suited for protecting the 


spokes on cars where the fastening bolts 
are located in back of the spokes, it is 
equally valuable in cases where the bolts 
are located inside a large sized hub. The 
rubber hose pad can be removed from the 
wrench when not in use.—E, J. N. 


Pads on Garage Walls Protect Car Doors 


| Y NAILING a pad of scrap velvet, heavy cloth, 
or thick rubber along each side wall of 

row, one-car garage, the car owner can protect the 

nickel-plated handles on the car doors from injury. 

The length of the pads, of course, will depend on 

the variation in the position of the car.—H. P. B. 


Windshield Wipe 
with Wire 








754 


Fixed 


tact 


)} use, it often 
16-GAGE 


WHEN your windshield 

wiper fails to make con- 
with the glass, inspect 
the spring at the upper end 
of the blade. With continued 
looses its com- 


a 
CLOTH STRIP. 


a nar- 


ON GARAGE} “__ 














Wire wound around 
arm of 
shield wiper, makes 


blade 


blade 





pression, This can be remed- 


WIRES ied easily by winding three or 
——~SPACER four turns of wire around the 


blade arm above the spring, 
forcing the spring together a 
small amount to increase the 


pressure.—R. J. W. 


wind- 


touch glass 











POPULAR 


Pads of cloth or rubber fastened 
to garage walls protect car doors 
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INSIST ON AG 


.ALWAYS JHE QUALITY SPARK PLUG 


NOW OFFERED AT 7¥£ LOWEST PRICE 
OF ANY FACTORY-APPROVED PLUG 


Aa? THE 


Seldom will you find Quality and Economy so well 


united in any one product as in the popular AC spark 
plug. 


AC is so truly the quality spark plug that more ACs 
are used by car builders than all other makes of plugs 
combined. And yet ACs are very economical. In fact, 
they are now offered at the lowest price of any factory- 
approved plug. 


ACs are better spark plugs because of these five patented 
features: (1) one-piece heat-sealed construction; (2) 
exclusive AC insulator combining great heat-resisting 
qualities with mechanical strength; (3) welded side- 
electrode; (4) unglazed insulator tip; (5) Isovolt elec- 
trodes. These are technical features, of course—but 
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QUALITY SPAR K PLUG 


extremely important. Your dealer will gladly explain 


how much they contribute to finer engine performance. 


When the time comes to replace worn plugs—and the 
proper time is every 10,000 miles—do as so many motor 
car builders have done after thorough tests: Insist on 
AC, the quality spark plug, and the economical spark 
plug, too. 60c each (75e in Canada). 


It pays to install new spark plugs every 10,000 miles 


— because worn plugs waste one gallon of gasoline 


in every ten,and waste power and performance, too. 


SPARK PLUG CO. 


CATHARINES, ONTARIO 


AC 


FLINT, MICHIGAN ° ir 
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Here’s a new 
Construction Kit 
everyone can use 


furniture construction kit, 
the hanging wall rack illustrated, is 
one of exceptional utility and value 
The wood used is high grade rock maple, 


UR new 


carefully selected for the Popular Science 
Homecraft Guild from the choicest stock of 
one of the country’s best furniture manutac 
turers. The parts are all perfectly machined 
ind ready to assemble so that anyone, no 
matter how little he knows about wood 
working, can put them together 

Since the rack is held together securely by 
eight wedges, it is not necessary to use glue 
The drawer, however, should be glued and 


nailed permanently, and, of course, it will 


no harm to glue the rack, too, if you dé 
not intend ever to take it apart again 
Round all sharp edges slightly with sand 
paper and give the wood a final smoothin 
with very fine sandpaper, rubbing with the 
rain. Suggestions for finishing, but not the 
finishes themselves, are included with the 
kit. The price is $5.75, shipping charges pre 
paid to anv point in the United States ea 
{ the Mississippi River, and $6.25 west ot 
the Mississippi. The new kit is marked No 
in the list below The other kit ivailabl 


‘ 





everything but the paints, together 
with Blueprints Nos. 151, 152, 153, 
ind 154 and a booklet. The hull is 


i A a a a candi kay a $6.9¢ 
AA. Same with hull lifts sawed 
CORCIMEY 80 GRRE 66 6cc ci cece 7.40 


D. Spanish galleon ship model, 24 
in. long. All the raw materials (ex- 
cept paints), Blueprints Nos. 46 and 


7, and a booklet... .....cscsc 6.45 
DD. Same with the two main hull 
Be MD co ccccxecscannanes 6.95 


E. Battleship model, U.S.S. Texas, 
ft. long. All the raw materials (except 
paints) and Blueprints Nos. 197 to 200 6.95 
EE. Same with hull lifts sawed.... 7.45 
F. Liner Manhattan. All raw materials 
except paints) for a simplified miniature 
model 12 in. long, and Blueprint No. 204 1.00 
G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in 
long, and Blueprints Nos. 206 to 209.. 6.75 
GG. Same with hull blocks shaped.. 7.25 
H. Cruiser U.S.S. Indianapolis. All raw 
materials (with enamels) for a_ simplified 
12-in. model, and Blueprint No. 216.. 1.50 
No. 2. Solid mahogany tray-top table 23 
in. high with a 15 in. diameter top. Ready 
to assemble Ee ee eee 
No. 4. Solid mahogany book trough 22 
in. long, 914 in. wide, and 2434 in. high over 
ll. Ready to assemble... 5.30 


No. 5. Solid rock maple hang- 


A BEAUTIFUL 


~ Wall Rack 


IN SOLID ROCK MAPLE 
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ing wall rack with one drawer, 
19 in. wide, 33 in. high. Ready 
to assemble .............08- a 
N TI In ud lition to the vé kit . 
POPULAR SCIENCE MONTHLY offer 
Olueprints alone Jor many projec t 





re also listed. Each is accompanied by in See page & 
truction or 
blueprint 
A. Whali! 
hip model 
Wandere | 


rials wood, 
wire, fishing 
line chain cel- 
luloid, ind 

















Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y 
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KIT F—Materials for 
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* Compared with this marvelous machine, an 
automobile is a simple apparatus; an electric 
generator is a kindergarten toy. Think of it— 
84,672 separate pieces of metal, all of which must 
move and work without a miss if the machine is 
to perform its function, which is to pick up molten 
glass from a huge container and transform it into 
bottles—a million of them every week! 


* Were you to see this wonderful machine at 
work, you would probably be struck with bewilder- 
ment. Yet the amazing intricacy of this machine 
and the other complicated machines of modern 
industry is brought about by the combination and 
adaptation of comparatively few basic mechan- 


MOVING 








PARTS 


ical movements and principles. 

° All of these movements and principles are 
simply, graphically, and understandably demon- 
strated and explained in The Mechanical Wonder- 
land, Popular Science Monthly's exhibit at the 
great Chicago World's Fair. The operation and 
purpose of levers, cams, crankshafts, pumps, 
engines, and every other mechanical contrivance 
known to engineering is made plain by 160 work- 
ing models, perfect in detail yet so simplified in 
design that anyone can understand and appre- 
ciate them. Almost a million people have seen 
this unique exhibit. Hundreds have written to tell 
us that it is one of the outstanding features of the 
Exposition. 


VISIT POPULAR SCIENCE MONTHLY AT THE WORLD'S FAIR 





The Mechanical Wonderland, which is presented with the cour- 
teous cooperation of the Newark (N. J.) Museum, is on display 
in General Exhibits Building One, adjoining the Hall of Science. 
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JN every walk of life there 

are men who are trusted 
by others because others 
have found they can trust 
them. And wherever tools 
are used, some are trusted 
because experience has 
shown that they can be 
counted upon. 


Nicholson Files are trusted 
by tool users — both in in- 
dustry and in the home — 
because men have found 
them dependable, sharp, 
durable and capable of giv- 
ing the user more than his 
money *s worth. 

Uniform in quality — care- 
fully inspected by a group 
of file experts — Nicholson 
Files can be trusted to de- 
liver the highest quality 
work at a low filing cost. 
You can expect the best 
performance from Nichol- 
son Files and trust them 
not to disappoint you. 


At hardware and mill sup- 
ply dealers. Nicholson File 
Co., Providence, R.L,U.S. A. 
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TO 
WAY TWICE 


By Arthur Li Smith 


HE letters forming the words 
POPULAR SCIENCE MONTHLY can 
be made into a sliding block puzzle 
that may be arranged so as to be solvable 
or insolvable at will. The possessor can 
place the blocks in the prepared box ap- 
parently in a haphazard order and solve 


it, but his friends will have the odds great- a 


ly against them of getting the letters in 
a solvable position. 

No matter how the letters are mixed, 
a solution is possible when the last one 
is Y, but not otherwise. Even when they 
are in a solvable position, the solution is 
intricate. Figure 1 shows the plan with the 
letters so placed that they can be moved 
til they are in the position of 


It can be shown mathematically that 
there are more than 798 quadrillion ways 
of placing the letters, of which 38 quad- 
rillions will permit of a solution. Conse- 
quently no solver need work out the same 
problem twice. In fact, there are a num- 
ber of trillion ways more than stated, but 
we may consider these negligible. 

Cigar box material may be used in the 
construction, but the puzzle will probably 
give better satisfaction if a little thicker 
wood is used for the blocks. In this case 
the strips on the bottom board, as shown 
in Figs. 5 or 6, must be of the same thick- 
ness. A sliding cover box may be made 

Ss shown in | if. 3, ind the completed box 
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YOU’LL NEVER HAVE 
SOLVE THE SAME 





Unless you reveal the secret, your friends 
have little chance of solving this puzzle 


with its contents is illustrated in Fig. 4. 

The bottom board measures 6% by 8 
in. The border strips and the inside strips 
are 14 in. wide. The upper strip, Fig. 5, 
is 5 in. long. The two lower strips are each 
6 in. long. All the strips are fastened to 
the bottom board with nails or good liquid 
or casein glue. The spaces between the 
strips are 1 in. wide, and the spaces at 
the ends are 1 in. long. 

The twenty-one lettered blocks should 
be slightly less than 1 in. square, say 


15/16 in., as shown in Fig. 7, to permit 
their being moved easily between the 


strips. A great deal of annoyance will be 
avoided if particular care is taken to have 
them true to size and perfectly square. 
The letters may be burned into the wood. 

Four blank blocks, 15/16 by 15/32 in., 
is shown in Fig. 7, are required to fill the 


end spaces left by the strips in Fig. 5. 
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NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 


One of the 38 qui 


lrawings give the details 
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@ This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 


lrillion solvable arrangements (Fig. 1), and the final position (Fig. 2). 
Figure 6 is a much simpler arrangement than Fig. 5 


POPULAR SCIENCE 


MONTHLY 














These are movable. The sharp edges of all 
the movable blocks should be sanded off. 

The space between the lower strip and 
the border is left vacant to permit blocks 
being moved into it. In moving, the nar- 
row blank blocks are to be kept horizon- 
tal and are not to be twisted into an up- 

3 right position. If solvers show a tendency 
to do this, a full sized square blank may 
be substituted for the narrow block below 
: block Y. Then nothing will be gained by 
: twisting the others. 

It will be noticed that the order shown 
in Fig. 1 forms the words: “Can room 
helps put nicely.” This is an anagram on 
POPULAR SCIENCE MONTHLY which sug- 

i gests the editor’s willingness to consider 
iseful suggestions. It would be more 
grammatical, perhaps, to say “Can room 
; nicely put helps,’ but this order will be 
unsolvable unless another narrow block 
is introduced as indicated by the dotted 
line below the right-hand edge of M in 
Fig. 2 and by the alternate bottom board 
shown in Fig. 6. This modification will 
make any order of letters solvable, but the 
solutions will be correspondingly easy. 

Other anagrams on POPULAR SCIENCE 
MONTHLY are: “One par. in copy tells 
much” and “Run! Help! Iceman lost 
opy,” the latter a solvable order. 

; Solutions will vary according to the 
order of letters, but one solution for Fig. 
1 will be given next month. 





ADJUSTABLE WIDE STEP 
FOR USE ON LADDER 

















This wide flat step relieves the strain of 
standing on a ladder rung for long periods 


NYONE who has worked for long pe- 

- riods while standing on the rungs of a 
dder will welcome the comfortable step 
llustrated in the photograph above. It is 
erely a 1 by 6 in. board long enough to 
between the uprights. To each end is 
ted an L-shaped strip of iron 3 in. 
ick and 1% in. wide. One end of each 
rip is bent to fit over the rung, and at 

e upper end five 3¢-in. holes are drilled 
in. apart to allow the step to be adjusted 
vel. Two iron rods, 3% in. in diameter, are 
nt as shown, and the bottom of each, 
ere it fits into the holes in the strips, 
given a slight upward turn to prevent 
pping.—H. R. Pace. 
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Lh finishing halftone engravings rows of dots are often 
run through by a special tool under a magnifying glass to 
lighten parts of the pictures. This is done witha sharp graver 
touched up on an oélstone so that it will shave the copper 
dots to a thousandth of an inch cleanly and easily. 


Every expert craftsman and operator of machine cutting 
tools knows that a Norton Pike o#/stone will speed up his 
work, and help him do finer work. He keeps his India or 
Arkansas oé/stone handy. 


You will find a score of valuable suggestions in our book, 
“How to Sharpen.”” Many an old timer writes us that he 
did not know about some of the tricks of sharpening. Your 
copy is waiting for you. Send for it today. 


Established 1823 
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BEHR-MANNING CORP. Troy, N.Y.—U.S. Sales Representatives © : 
Dept. A-— 2 
Please send me free the Norton Pike Book “How to Sharpen.” : 
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eee KING of farm relief, what 
about the poor pigs? When they 
complain about an odor, boy, it’s 
some odor! Less particular things 
than pigs shy at foul pipes. Yet so 
gentle a person as a lady loves to 
have pipe smoking in her presence— 
that is, with the right kind of tobacco. 
For instance, no living thing, pig 
or person, ever drew away from Sir 
Walter Raleigh’s mild, fragrant mix- 
ture ina smooth, well-kept pipe. 
Those rare Kentucky Burleys sat- 
isty the smoker, and delight nearby 
non-smokers. Try a tin of Sir Walter 
Raleigh on your next store visit— 
the tin wrapped in gold foil. You'll 
see why particular men have adopted 


this fine tobacco “‘whole hog.” 


Brown & Williamson Tobacco Corporation 
Louisville, Kentucky, Dept. Y-3 10 


Send for this 


L Mes FREE 


TAKE CARE of BOOKLET 














Preven ting 


Model Railway 
ACCIDENTS 


VERY model railway 
owner who delights in 
operating his trains at 

high speed knows that de- 
railments are most likely to 
occur at the curves. This is 
especially true if the track 
layout is made from the ordi- 
nary factory-made sheet 





metal track. Sharp curves 
and high speed do not go well 
together 

Of course, an occasional 
derailment is no serious mat- 
ter under usual conditions, 
but if a portion of the track 
that includes a curve is elevated, trains going 
off at this point are sure to be dented or me- 
chanically damaged by the fall to the lower 
Jevel. 

Figure 1 shows a cure for derailments at 
such points. It consists of a guarding fence 
rail set close enough to the track to keep the 
locomotives and cars from tipping outward 
too tar 

The fence posts should be nailed to the outer 
surface of the curved strip, which can be ot 
thin wood, say 1/16 by 4 in., and the lower 
ends of the posts are then nailed to the edge 
of the elevated platform on which the track 
is laid. If vou do not wish the guard rail to 


Herman W. 
Overbeck 
tells how to 
keep your trains 
on the track 


Fig. 1 (left). Guard rail 
prevents train from tipping 
on a sharp elevated curve. 
Fig. 2 (below). Bent coup- 
ling causes Pullman wheels 
to rise up clear of the track 


=| 


Fig. 3. This contact 
rollersometimes caused 
mysterious derailments 
when it hit against a 
switch frog or a curve 


Fig. 4. The maximum 
banking angle for a 
box car and a passen- 
ger car was discovered 
to be 15 degrees; for a 
locomotive, 20 degrees 


POPULAR SCIENCE MONTHLY 














LO 


71§ 





ct 


ts 





2 SW RN Ras ac 








be too conspicuous, give it a coat of black or 
dark brown paint. It will rarely be noticed. 

If you have continual trouble with cars 
going off the track at curves and switches, 
even when the trains are operated at slow 
speed, your first thought is that something 1s 
wrong with the curved pieces of track or the 
switches have become bent. If an inspection 
shows the track layout in good shape at all 
points, then the difficulty may be a more ob- 
scure trouble. Figure 2 shows one of these 
mysterious defects “caught in the act.”’ Look 
carefully and you will see that all three wheels 
of the heavy Pullman car truck nearest the 
locomotive are lifted clear of the rail. The 
truck was not propped up for the photograph ; 
it was lifted into that position every time that 
particular locomotive and car hit a curve. 
Careful examination showed that the coupler 
on the car had become slightly bent through 
a collision. It coupled freely and seemed all 
right on straight track, but on a curve it 
cramped so badly the car was lifted off the 
track as shown. 


| ENDING the coupling back into proper 

position eliminated all trouble with that 
train. Because the end of the car is lifted in 
such cases only at the curves and the lifting 
is quite smoothly done, careful observation is 
required to single it out from the normal 
movements of the train. 

Another cause of derailments that is still 
more baffling, although fortunately more 
rare, is shown in Fig. 3. An _ ordinary 
passenger car of somewhat ancient vintage 
suddenly developed a tendency to hop off the 
track without any apparent provocation. 
Sometimes it would leave the rails at every 
curve; then it would behave itself for quite 
1 while, only to start jumping the tracks every 
time it passed over a switch. 

4 careful examination showed that the 
contact roller which supplied current to the 
ar light was to blame. Partly through nat- 
iral wear and partly as a result of a wreck in 
vhich this car was involved, the contact roller 
supports had become worn and bent suffi- 
ciently to allow the roller to swing off to one 
de so that its edge caught on the third rail, 
is Fig. 3 shows. This did not affect the oper- 
tion of the car on straight track, but it is 

sy to see what happened when it struck a 
witch frog or a curve when in that position. 
The cure, of course, was to bend the roller 
ipport so that it doesn’t project downward 
far enough to permit this side swing. 


_—— question often arises as to what is 
the maximum bank permissible on the 
urves of a model railroad, and the best 
methods of banking the track. Figure 4 
hows the result of an interesting experiment 
‘ong this line. A locomotive, a passenger 
ir and a box car were set up on Straight 
pieces of track on a table that had been care- 
fully leveled. Then the track sections were 
tipped up by means of piles of small cardboard 
squares to the point where the locomotive and 
cars would just remain on the track. It was 
found that the locomotive would remain on 
ts track up to an angle of 20 deg. Both 
the passenger car and the box car fell off when 
the angle was made to exceed 15 deg. The 
difference is,of course, due to the fact that the 
low-set motors give the locomotive a lower 
center of gravity. 
It is obvious that the maximum banking 
ingle cannot exceed 15 deg., as otherwise a 
rain will be tipped off the track if it happens 
») Stop on a curve. 
Furthermore, if a train is stopped on a curve 
it is heavily banked and the locomotive is 
tarted with a jerk, the yank will be in the 
rection of the low side of the bank and the 
hole train will be derailed—or at least that 
rtion of it on and close to the curve, 
ren degrees is probably the stiffest banking 
r curves that would be practical if you ex- 
t to stop trains (Continued on page 81) 





POBER 


learn how to 
your own mode 


| Get this big, fascinating new 
| §2-page 1933 LIONEL Rail- 
| road Planning Book... FREE 
| AT YOUR DEALER’S. 
| 
If you want to enjoy the most fascinating 
hobby any man or boy can have, get this 
big, new, gorgeously illustrated or 
Lionel Model Railroad Planning Book. It 
tells you (1) how to plan and lay out a 


miniature railroad system and (2) what to 
get to make it true to life to the last detail. 


No other book can give you what this new 
1933. Lionel Model Railroad Planning 
Book does. It offers you a dozen different 
track layout combinations to build; it shows 
you the latest switches, signal towers, 
bridges, tunnels, semaphore systems—in 
fact everything you need to make 
a model railroad. It shows how 
you can start with a few feet of 
single track, a locomotive and 
several cars and then gradually 
add to your equipment until you 
have a great four-track system 
with batteries of powerful loco- 





































plan and huild 
| railroad system 


motives hauling great strings of freight 
cars, coal cars, gondolas and cabooses. 


How to get your copy FREE 


Go to any department store, hardware, 
electrical, toy ors vorting goods store that 
is authorized to sell Lionel Electric Trains 
and accessories. Here, at one of these Lionel 
dealers you can get your copy of this hand- 
some, expensive book, absolutely free. 


Nore: If it is not easy for you to call at a 
Lionel Dealer's store, mail the coupon belou 
directly to us and we will send you this 
expensive book by return mail, provided you 
enclose 10c to cover handling and mailing 
costs. Please act at once. Only a limited 
supply of these books is available. 


aa: 


at your 
dealer’s 4 








LIONEL CORPORATION, Dept. S-1, 15 


‘. 26th St., New York City. 


I enclose [0c to cover handling and mailing costs for one copy of the new 1933 Lionel Model Railroad Planning Book. 


CITY... 
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Keep 
Your Copies of 
‘POPULAR 
SCIENCE’’ 


In Beautiful New 
Binder 


There is so much useful information in 
Popular Science Monthly that many readers 
have asked us to supply them with a binder 
in which they can keep a permanent file. 


this demand we have seca de- 
yeauuiful binder. Bound in 
deeply Artcraft (looks like os 
lasts forever) with the name of the maga- 
zine and cameo design stamped in 24 Karat 
Gold on the This binder will securely 


hold 6 Monthly. 


To mee 
Siune | l new 


embossed 


cover, 


copies of Popular Science 


can be slipped into the Big-6 
inserting a letter in an 


New 
Binder 
envelope 


Copies 


as Casy 


to get out of order—no 
no keys to 


i lifetime. 


Lect lost. 


beautiful as it is useful 
ent to any library table. 


Only $2.00--Postage Prepaid 
this binder wo 


Because 


SOUTH BEND 
**TOOLMAKER” 


$100 & this ah 


0" % 25 


’ Bench Lathe pasos as Shown, $100.00 


Terms $30.00 down, $7.00 a month 


A Back- coaved pigete 
Has 9!4” swing, 2 bed, 
screw thee ads 4 to 40 per inch; 
one flat way on bed. as 34” 
spindle speeds, graduated compound rest, set-over 
tailstock for taper turning. Requires '4 H P. motor, 
takes |” belt. Can be eps, with Countershaft 
Drive or Motor Drive in 2!» 3!’ and 4’ beds. 
A precision lathe for mks. She te 4 auto shops, 
electric shops, home shops, etc. Easy terms if desired, 
Write for Circular 9-C, free, postpaid. 


SOUTH BEND LATHE WORKS 


839 EK. Madison St. South Bend, Ind. 


Cutting Lathe 
”" between centers. Cuts 
has -ways and 
hole in spindle, six 


@ This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 
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BLUEPRINTS 


to aid you in your Home Workshop 


O ASSIST you in your home workshop, 

PopuLAR SCIENCE MonrTHLty offers large 
blueprints containing working drawings of a 
number of well-tested projects. The blue- 
prints are 15 by 22 in. and are sold for 25 cents 
a single sheet (except in a few special cases). 
Order by number. The numbers are given in 
italic type and follow the titles. When two or 
more numbers follow one title, it means that 


Flying Airplane Models 


Bremen (Junkers, 3-ft.), 89-90 
Lindbergh’s Monoplane, 3-ft., 
Nieuport XVII, 29-in., 180-181 
Rise-off-Ground Tractor, 3-ft., 
Seaplane, Tractor, 30-in., 87 
Seaplane, Morris (Record 12% min.), 
S. E. 5a World War Plane, 30-in., 168-169.... 
Single Stick, Tractor, 30-in., 82 
Tractor (Record Flight 6,024 ft.), 
Twin Pusher, Racing, 35-in., 

Winnie Mae, 4-ft., 141-142-143 


Boats 


Canoe, Sailing Outfit, 
Canoe, 16-ft. Canvas Covered Kayak, with 
Sail, etc., 192-193-194-R 1.00 
With full size patterns.. a ae 
Duck Boat, Folding, 170-R.................. .50 
With full size patterns 2.00 
Outboard Racer, 1114-ft., 156 Ib., 75 
With full size patterns 
Outboard Racer, 10 ft. 4 in., 114 lb., 211-212 
With full size patterns................. 
Sailboat-Motorboat, Combination (15 ft., ca 
rig), 131-132-133-R 
With full size patterns.. 
Marconi Rig with Jib for Above, 
13-ft. Rowboat-Motorboat, 147-R 
With full size patterns 
Rowboat-Motorboat, 148-R 
With full size patterns 
Rowboat-Motorboat,149-R 
With full size patterns 
Stern Drive Installation (When used with 
Rowboat-Motorboat), 
1514-ft. Runabout or “‘Sportboat"’ (outboard 
or inboard motor), 175-176-177-R 
With full size patterns 


128- 129-R 


1414-ft. 


16-ft. 


Furniture 


Bookcase, Simple, 
Bookshelf and Book Ends, 
Bookshelves, Hanging, 
Bookstand, Modernistic, 
Book Trough, 68 
Cedar Chest, Mahogany Trimmed, 
Chair, Rush-Bottom, 36 

Chests, Treasure, 

Child’s Costumer, ® 

Clock, Grandfather, 19 

Desk, Colonial, 2 

End Table, Magazine, 68 

Fireside Bench, Colonial, 

Kitchen Table Cabinet, 

Lamps, Modernistic, 

Mirror, Scroil Frame, 

Muffin Stand, Folding, 173A-174A 

Pier Cabinet and Corner Shelves, 7 
Radio Cabinet, Console, 70-71...... 
Screens, Modernistic iy 7 Maes 91 
Sewing Cabinets, Two, 

Shelves and Lamp, “eee Pi ices 
Smoking Cabinet, ‘ 
Spanish Mission Armchair, 

Stand, Low Modernistic, 100........ 

Table, Gate-Leg, 24 

Table, Tavern, 

Table, Tilt-Top, Oak (Top 20 by 24 in.) 140 
Tea Wagon, 


Modernistic, 100 


Radio Sets 


Amplifier, Three-Stage, Audio-Frequency, 42 
Full Electric Headphone Set, 
One Tube (Battery Operated), 
Screen-Grid Set, 109 
Short-Wave Converter Unit, : 
Amateur Short Wave Receiver, 155 
Amateur Radio Transmitter, 183-184 
All-Wave Portable Receiver, Battery, 217-R 


ee 


there are two or more blueprints in the com- 
plete set. If the letter “R” follows a number, 
it indicates that the blueprint or set of blue- 
prints is accompanied by photographically il- 
lustrated instructions which supplement the 
drawings. If you do not wish this supple- 
ment, omit the letter “R” from your order 
and deduct 25 cents from the price given. The 
instructions alone are sold for 25 cents each. 


Ship and Coach Models 
(Construction kits are available for) 
(some of these models. See page 74) 


Bark, Scenic Half-Model (13%4-in.), 108.... 

Battleship—U. S. S. Texas (3 ft. Hull), 
197-198-199-200 

Bottle, Clipper Ship in, 121-122 

Clipper, Baltimore (8-in.), 92 

Clipper Ship (20%%4-in. Hull), 51-52-53-R.... 

Constitution (21-in, Hull), 57-58-59-R 

Covered Wagon (23%4-in.), 118-119-120-R.... 

Cruiser ee a (12 in. long), 

Destroyer—U. S r Preston (31'-in. Hull), 


125-126- 127-R 1.00 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Galleon, Spanish Treasure (24-in.), 46-47 .50 
Mayflower (17'%-in. Hull), 83-84-85-R 1.00 
Miniature Coach and Covered Wagon for 
Decorating Boxes, etc., 202-R 
Motorboat, 29-in. Cruiser, 63-64-R 
Motorboat, Working Scale Model Driven 
by Rubber Bands or Toy Outboard 
Motor (20-in. Hull), 
Liner—Bremen (20 in. long), 
Liner—Manhattan (12 in. long), 
Pirate Galley or Felucca (20-in.), 44-45-R.... 
Roman Galley (19-in.), 138-139-R 
Sails—Square and Fore-and-Aft for Whaler 
Wanderer or any Model, 185-186 
Santa Maria (18-in. Hull), 74-75-76-R 
Schooner — Bluenose (17%-in.), 110-111- 


Sedan Chair, Queen’s (12-in.), 123-124........ 

Stagecoach, Concord (20%-in.), 115-116- 
(SREB E Ln Se ewe Lie CAIN 

Stagecoach (Cody), with Horses (Coach 
Body 13 in. Long), 144-145-146-R 


Steamboat, Mississippi (1914-in.), 94-95-96-R 


Viking Ship (20'%-in.), 61-62- 

Weather Vane, Ship Model (30-in.), 66 
Whaler—Wanderer (20%4-in.), 151 to 154... 
Yacht, Sea Scout, 42-in. Racing, 106-107-R 
Yacht, 20-in. Racing, 48-R 


Toys 


Airplane Cockpit with Controls, 114 
Birds and Animals, Jig-sawed, 
Doll’s House, Colonial, 
Drill Press, Lathe, Saw, etc., 
Dump Truck, Fire Engine, etc., 


BD osncsaseiia 
101 


Miscellaneous 


Bird Houses—Three 7 Size Patterns for 
Jig-Sawing, P-1-2-3 

Log Cabin (Three Rooms), 134-R 

Perpetual Star Chart, 214 

Puzzles, Six Simple Block, 65 

Tool Cabinet, Bench Hook, etc., 30. 

Workbench, 15 





Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 


numbered as follows: 


Reprints alone for 
I am inclosing 


Street 


City and State ....... 

Note: Please print your name and address very 
clearly. If you do not wish to cut this page, 
order on a separate sheet. 
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on the curve. And with 10-deg. banking, you 
will have to be careful about starting a train 
unless you are backing it, in which case the 
thrust tends to hold the cars on the track. 
Of course, you could tip the track up to 15 or 
even 20 deg. for the curve at the bottom ofa 
long down grade, and it certainly would per- 
mit high-speed operation around that curve, 
but you would have to be careful never to al- 
low a train to hit such a steep bank except at 
high speed. 

In any case, banking should start several 
sections back of the curve on each side so that 
the tipping motion of the train will not be too 
abrupt. The simplest way to bank track is 
to fasten it down with suitably sized blocks 
of wood under the outside end of each cross 
tie. 

If you have more than one locomotive and 
your track layout includes a crossing, you are 
































INSULATED 1 
THIRD-RAIL 
SECTIONS q 
| ‘= | 
—-—! —| i + 
A YU o 4 
45° OR 90° 
CROSSING 
T TO* POWER 
Fig. 5. Collisions at a model railway cross- 


ing can be prevented by this method of wiring 


almost sure, sooner or later, to have a damag- 
ing collision at the crossing unless you take 
steps to prevent it. 

Figure 5 shows a way to control a crossing 
so that a collision is an absolute impossibility. 
No apparatus is required except a cheap sin- 
gle-pole, double-throw battery switch. 

A study of the diagram will show you that 
current is supplied to the track through the 
crossing in one direction when the switch arm 
is in one position, and in the other direction 
when the switch is moved to the other jaw. 
Obviously, the switch cannot be in both posi- 
tions at once and therefore two trains can 
never reach the crossing at the same time. 

If desired, red and green signal lights can 
ve connected into the circuit in parallel with 
he track sections to give a more realistic ef- 
ct. The length of the iso!ated third-rail sec- 

ns supplied by the two-way switch will de- 
pend on the coasting distance of your trains. 
The sections should be long enough so that a 
train approaching the crossing at full speed 
will stop before reaching it if the switch is set 
for the other direction. 
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TIN FILINGS OVERCOME 
BRAZING TROUBLES 


\ PERFECTLY smooth and uniform flow of 
metal in difficult brazing jobs can be obtained 
by adding one part of block tin filings to ten 
parts of the borax used as a flux. Ordinarily 
there are times when the brazing metal refuses 
to flow except in spots. I have had this ex- 
perience when brazing special nickel steel con- 
nectious to copper covered steel tubing used 
for acetylene gas piping. The use of the tin 
filings, however, overcomes this difficulty 
quite satisfactorily —Haroitp Bratr. 


MOUNTING PRINTS ON MUSLIN 


To mount blueprints, maps, or large prints 
on muslin, first stretch the muslin on a frame 
ind wet it. Then coat the back of the print 
or map with a paste made preferably of rice 
flour and press it on the moistened muslin, 
being careful to avoid wrinkles and air blisters. 
Do not remove the muslin from the frame 


intil thoroughly dry.—C. K 
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... You can always TAKE 
©) ye MOLO MN 0000 s er /74 


..Here’s the 
ONLY WAY 


T’S easy to take off wood. Saws and 
chisels, planes and bits do it beauti- 
fully. In fact, it’s so easy that very often 
one takes off too much. And that’s the 


end of the job... 


Unless you have a handy can of 
PLASTIC WOOD on the bench. For 
PLASTIC WOOD is the only “tool” 
that will put wood back again. This 
amazing material replaces what’s been 
taken off so perfectly that no work is 
spoiled, no effort is wasted. 





































io PUT WOOD BACK again! 


Mistakes occur in the best of work- 
shops, so have PLASTIC WOOD on 
hand all the time. Remember, it’s like 
putty in your hands, and just as easy 
to use. But once on the job, it hard- 
ens like real wood (which it is) —and 
it stays hard and won’t crack, if applied 
according to directions. Then you can 
scrape, plane, sand and paint it. And 
it holds screws and nails. Ask for 
PLASTIC WOOD in any good hard- 
ware, paint or department store. They’ve 
all got it, in tubes or cans, and in nine 
different colors. 


F R E E shows 200 money-saving ways 
BOOK ¢o use PLASTIC WOOD 


Send for this FREE 48-page book. It’s crammed 
full of facts and pictures showing many ways to 
save money by using PLASTIC WOOD. It covers 
all those annoying repair jobs that pop unexpect- 
edly in every house, and shows you how to fix 
them permanently and economically. Send for it 
now and keep it handy—you'll find many uses for 
it during the year. 


The A.S. Boyle Co., Dept. PS10, Cincinnati, O. 


Send me FREE — big book of uses for 
PLASTIC WOOD. 


Name 


Street & No. 


City ere aeeeney eee 
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TRIPLE 
PROTECTION 
for TOOLS 


Oiled with 3-in-One, workshop tools 
are protected three ways. As it lubricates 
it cleans working parts and guards them 
against rust. Three fine oils—animal, 
mineral and vegetable—are blended in 
3-in-One to make it provide this triple 
protection as no ordinary oil ever can. 
Use it regularly to save expense. Handy 
cans and bottles. Sold everywhere. 


WORLD'S FINEST PHOTO-INSTRUMENT  , 


3 Cameras in One! 




















In all the 

WORLD “1 CAMERA 

No Other . jg \ Like This! 
Winding, Ground Glass Focusing u 


Aut atic 
Standard R m 
No Double Exposures with “PAL KO!” | 
it VERS and COUNTS for you. | 
| = 
7 to l 
| SATISFACTORY PERFORMANCE GUARANTEED 
OR MONEY REFUNDED! } 
SOLD DIRECT*‘FROM MANUFACTURERTOYOU 





picture na 6 exposure nh 


Free Cata Va n Request | 
PAL KO, Inc. 
821 W. Wash. Bivd. Dept. ZP. Chicago, Il. 
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ADJUSTABLE CLAMP COMPANY 


The Clamp Folks 
Chicago, U. S. A. 


) 
1 Write for 
Free Catalog 


408 N. Ashland Ave., 
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ey: moking Stand 














It 
the 


the 


Aut! f Ba Woodworking 


ind Princ iples 


SMOKING 

such as the 

little piece 

easily be made 

the shop. By varying the height and 

or by adding a shelf, the stand may 

be used for other purposes—for ex- 

ample, an end table, a coffee table, or 

a stand for a large ornamental vase, 
flowerpot, or statuette. 

The construction is quite simple. 

First, plane the stock for the legs and 


stand of modern 
one illustrated is a 
of furniture, and 


the top crosspieces, which have a 
cross-lap joint, because these parts are 
of the same width and thickness. It is 
more convenient to make the cross-lap 
joint from one piece 20 in. long in- 
stead of from two pieces 10 in. long, 
since it is easier to plane one piece to 


dimensions than two. 

When laying out the joint as shown 
in the detail drawing, be careful to get 
it in the center so that the four arms 
of the joint will be of the same length. 
If the joint should be too tight, do not 
try to force it together and do not 
try to make the cuts wider. It is much 
easier to plane a little off the 
of each member to reduce their thick- 
ness. 

Plane the bottom, which is eight-sid 
ed, to exactly the same width and 
length as the cross-lap joint. 

The joints in the legs where 
fit over the bottom’ and the 
lap joint are now laid out and cut as 
shown on the detail drawings. Place the 
to edge and square lines 
them all at the same time. In 


sides 


they 


cross 


legs edge 


across 


way 
the 


grooves, 


a chisel is driven in with a mallet. 
and 


grain 


important that 


design 
useful 
it can 


from odds and ends around 


width 


» DESIGNED ON 
SIMPLE, MODERN LINES 


this 
exactly 


the bottom and the cross-lap joint will be 
same distance apart on all four of the legs. 
The grooves and rabbets should be cut %4 
is best to 


in. deep. 
saw part way down inside the lines for 
as the wood splits easily lengthwise when 
Saw the rabbets across 


chisel from the end. Finish all grooves 

and rabbets with a router plane, if available. It is very 
they are all cut to the same depth. 

The stand may be doweled or screwed 

together. If dowels are used, they should 

be % in. in diameter and at least 1% in. 

long. Lay out the position of the dowels on 


all the legs. Clamp the joint, the bottom, and 
two opposite legs together while boring for 
the dowels. If the dowels are cut % in. 
shorter than the depth of the holes, the 
clamps can be placed over them and the 
stand clamped tightly together when gluing. 
Put glue in the grooves and rabbets and on 
the ends and edges of the cross-lap joint and 


bottom. Dip the dowels in glue and drive 
them home. 
Before gluing, four 7/32-in. holes should 


be bored through the arms of the cross-lap 
joint, 14 in. from the ends. They should be 
countersunk on the underside so that the top 
can later be fastened to it with screws. 

The % by 1% in. strips of wood, which 
cover the dowels or the screws as the case 
may be, can be planed and smoothed with 
scraper and sandpaper in a jig as shown on 
the drawing. They are located on the legs 
with two small brads, which can later be 
withdrawn. Clamp a piece of wood over the 
strips while gluing. 

The top should be made from two or 
three boards glued together rather than from 
one wide board, which is more likely to 
warp. Joint (plane) the edges of the boards 
by clamping them side to side and planing 
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two at a time. Be sure that the joint fits. 

After the top is planed and smoothed to 
size and shape, it is placed face down on the 
bench with the lower part of the stand on 
top of it. Be sure that the grain of the top 
runs in the same direction as that of the 
bottom. Center the top by measuring from 
its edge to the face of the leg. Fasten with 
2-in. No. 12 flathead screws. 

The feet for the stand may be sawed 
from a piece of wood planed to an octagonal 
shape lengthwise. 

After a thorough cleaning up and sand- 
ing, the stand is ready for finishing. It may 
be stained in two 
tones or painted in 
two colors. Clear 
and colored _lac- 
quers may also be 
used. In any case it 
will be most effec- 
tive if the strips and 
edges of top, bot- 
tom, and feet are 
stained or painted a 
darker color than 
the rest of the 
stand. 

If the stand is 
stained, it may be 
finished with three 
or four coats of 
very thin shellac. 
The shellac should 
be thinned’ with 
alcohol until it is as 
thin as water. Let each coat dry at least two 
hours and rub down with No. 2/0 or 3/0 
steel wool. Finish the last coat by rubbing 
it with crude oil and No. 5/0 waterproof 
sandpaper or powdered pumice stone. 





An 


alternate design 
in which top, bottom, 
and feet are circular 





List of Materials 
No. of Description ¥ W. L. 
Pieces 
4 Legs 34 1% 16 
4 Strips for legs 1 1% 16 
1 Cross-lap joint 34 1% 20 
l Bottom 34 10 10 
1 Top 34 12 12 
4 Feet VY ly 1 
16 Dowels 14 round 1% 
4 Screws 2-in. No. 12 
4 Screws l-in. No. 8 











FASTENING MACHINERY 
TO CONCRETE BASE 


MaAcHINES may be fastened to concrete 
floors with lag screws if the concrete is thick 
enough. Drill a hole with a star drill ™% in. 
larger than the diameter of the screw. See 
that the floor is level where the machine is to 
be set, and measure carefully where the holes 
are to be drilled. If the machine is not too 
heavy, place it in position, mark the holes, 
and then move it to one side while drilling 
them. Make the holes larger at the bottom 
by slanting the drill, or use a smaller drill 
to do this. 

To hold the screws temporarily in a ver- 
tical position, twist two wires around the 
shank and spread the ends out to rest on 
the concrete. Dip the screws in hot paraffin, 


but only enough to give them a thin coat, 
place them centrally in the holes, supported 
by the wires, and pour melted scrap lead 


around them. When the lead has set hard, take 
out the screws, remove the wires, place the 
machine in position, and turn down the 
screws with a wrench. 

This method is especially useful in damp 
places, for imbedded bolts may rust off and 
to renew them the concrete itself must be 
replaced. If a lag screw rusts off, merely re- 
place it—CuHarLes L. H. INTEMANN. 


















© Tools in 12 


New “Delta”? Drill Press Is 
Woodworking Shop in 
ONE UNIT! 


RILLING, 


ing, carving, 





SHAPING 


one motor-driven 
under heavy 


ity 


teresting features. For 





SANDING 


boring, mortising, 
sanding and shaping— 
these are the major operations you 
perform efficiently on the new 
floor-type Driil Press. This amazing 6-in- 
tool is built to stand up 
production work—yet is 
priced so low as to be within the reach 
of every home workshop owner. 
tool throughout—with numerous in- 
full details, 
the convenient coupon below 
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TODAY! 
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“Delta” 
ient, 
able in a large 
and at prices to fit 
line includes: 


Woodworking 
BORING- DRILLING 


line of accessories. 





A Complete Line of 
Motor-Driven 
Woodworking Tools 


Units 
portable and compact. 

variety 
all needs. 
Jointers, Band Saws, Scroll 
Saws, Circular Saws, Woodturning Lathes, 
Drill Presses, Boring, Routing, Sanding, 
and Mortising Attachments—and a full 
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Because 
and practical under actual 
they are always’ available 


guaranteed. 
eral offer and also of the 
Payment Plans, 





ROUTING 
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driven wood-working 
tonishingly low 1933 price 
and mail the coupon NOW! 

DELTA MFG. CO., 3775 N. 


CARVING Dept. B1033 


10-Day Trial 


“‘Delta’” Woodworking Tools are efficient 


for a 
without the slightest risk. Satisfaction is 
For full details of this lib- 
“Delta” 
fill in and mail the con- 
venient coupon below—TODAY ! 


FREE CATALOG! 


Describes the latest developments in motor- 
equipment at } 
levels. Fill in 


Milwaukee, Wis. 















EASY ] 
TERMS, 





working conditions, 
10-Day Trial 


Easy 


the as- 


Holton Street 





ELECTRICAL BLDG. 
A CENTURY OF PROGRESS 





plete in every detail, can be seen at 





Competent 
all questions. Don’t 
miss this. 


treat for all! 








See the ‘‘Delta’’ Model Shop 


The motor-driven workshop of 1934, com- 
the 
Chicago World's Fair. 
attendants 
will be glad to explain 


It’s a real 


DELTA MFG. CO., 3775 North Holton St. 
Dept. B1033 Milwaukee, Wisconsin 

Please place me, without 
mailing list to receive the Free 1 
Catalog of Quality Woodworking 















send full details of your 10-Day Trial’ Otter 
and Easy Payment Plans, 

ND ccdncnnnncicischgnsanideincbinecnsiennucall Age 
i isaitcisa thsiitindiniciidicitialcns titieRdceaicinhabibadindienia 
City RD viantsnranene 








Now... SHAVE 
with a Real 
Precision 


RAZOR! 


and your face will feel the difference! The 






New Wilkinson 





made by steel craftsmen with 161 years of experience, is 
the razor for men who appreciate the smooth sure action 
of a barber's straight blade in a precision instrument 
Study these features—hand forged, hollow ground blade 
that outlasts 20 to 30 ordinary blades. Positive automatic 
tropping, easily performed without removing blade. Ad- 
istable cutting edge that can be set to suit your face 
Non-chafing roller guard that eliminates 
skin friction Scientific handle that assures 

perfeet sha 
Multiply the life of your resent blades by 20 
Oy APPOINTMENT to 30 times and you'll see »w cheap this razor 


str oP snd « se, postpaid in the 


KINSg, is. Money you now spend for ordinary blades will 
La easily pay for a New Wilkinson. Satisfaction guar- 
SV D anteed or money back. At better shops—or direct, 
CC =) only $5.00 (check or money or¢ ler for pax Yr, two 


elsewhere Agents 


$5 
V AN ‘BE 
else oy iRITTON, 


C u Ss 
ESTABUSHED 1772 , 140 We: t 42 nd St., 


© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS. 



















CHANGE ATTACHMENTS 
© 
CARVE, DISC, 


DRILL, GRIND, 
POLISH 







A REAL TOOL— 
Not a Toy 


MASTER BENCH HEAD °2"Tirenme>” 


Each attachment is mounted on a mandrel and is in per- 

fect alignment. Tochange attachments, merely loosen 

handwheeland slip into draw-in collett. List price $4.65. 
4 Send $3.65 f o 

Special Offer: postpaid or Con wenn foot 

you FREE one 4’’x %" ‘all-purpose grinding wheel and 4 

buff mounted on separate mandrels. Write for booklet. 


WISCONSIN ABRASIVE COMPANY 


” 

















Dept. 8527 Station A Milwaukee, Wis. 
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A BETTER 
SHINE 
FOR LESS 
MONEY! 


—_ & 


If you want to get the best shine you 
ever had and save money too, clip the 
coupon below. It will bring you a handy 
Home Shine Kit containing a real bristle 
dauber, a genuine lamb’s wool polisher 
and a big tin of high-grade, economical 
paste polish. This Kit is worth 50¢, but 
we send it to you for only 25¢ with the 
coupon below. 

Remember that good polish not only 
makes shoes look better, but actually 
preserves the leather and makes shoes 
wear longer. For most shoes, paste polish 
is best, but for kid shoes we suggest 
Bixby’s Liquids. If you want better 
shines for less money, clip coupon now! 


v 


2'n1-SHINOLA 


> in 1-Sutnora-Bix py ¢ rp., Dept. B-5 
88 Lexington Ave., New York City. Enclosed find 
25e (stamps or coin). Send me the Home Kit. 


» 
svame 





Address 





City St 


ite 





SU UPN 


at NEW Low PRICES 


Only 10c a Day 
after 


10 Day Trial 


_ SEND 


( y a very limited number 
ulable at this Special ‘ 
wut Get a wonderful nationally ivertised Corona at a 
wl bar Up-to-date improvements and carries our 
regular New Machine xg Offer good only while supply 
Sent on 10-Day Trial—Fully Guaranteed 
ONCE ‘ t for fu avs’ trial. If you 
y $Samont the spe owl 


NO MONEY 


I 4 Terma. Don't 


arantes asts 


r Al 1 decide 


of $39.90( term 
Over 100,000 Satisfied Users 


international Typewriter Exchange 
231 W. Monroe St., Chicago. Dept. C-1007 
a F. O. B. ¢ ago f 1 ays’ trialat ti 
fer If lan t fectly satisfied I may 
t If I de et eep it “ - 
I e pa f 


| 





SQUARE-KNOTTED CIGARETTE CASE 


(Continued from page 67) 


Four other designs that may be worked into the front of the case. The two at the top are 
combinations of square-knotting and rows of half-hitches. The lower ones are made by half- 
hitching over a single filler cord in a way similar to that used in making one design 
shown in our recent article on wampum belts (P.S.M., May ’33, p. 63, center view at bottom) 


exact place for joining by folding the con- 
tainer over a pack of cigarettes. Make the 
knots small and cut the cords short. Then 
turn the case inside out and it is completed. 


Push the ends through to the 
and cut 


tance of 1 in. 
back of the white piece, tie securely, 
off short 

All that remains tie the cords 
from the short right-angle pieces to the sides 
of the main piece as shown in the photo- 
graph at the bottom of page 67. In doing 
this, the case is wrong-side out. Find the 


is to loose 
For other projects see P. S. M., Nov. 732, 
Mar. ’33, p. 68, Apr. p. 75, May p. 

p. 82, July p. 65, Sept. p. 65. 


CLEANING THE PIPES OF AN OIL-BURNING STOVE 


just wide enough to be inserted into a dis- 
carded brass curtain rod of small diameter. 
The wick can be pulled out from time to 
time as required—H. J. CHAMBERLAND., 


To cLEAN the oil-feed tubing and valve 
parts of an oil stove or oil-burning range, it 
is not necessary to dismantle the unit. Re- 
move the oil container, unscrew the union 
that connects the feed pipe to the valve 
plate, drain the oil, and thoroughly clean 
the reservoir. With’ a piece of insulating 
tape, connect a tire pump to one outlet at 
a time and blow out the entire system. You 
may make an improved lighter for a stove 
of this type by cutting a piece of lamp wick 


When ordering back issues of POPULAR 
ScIENCE MONTHLY, please send 25 cents for 
each except the current and the 
three issues immediately preceding. These 


four issues are only 15 cents each. 


issue one 





POPULAR SCIENCE MONTHLY 
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fhe Secrets of 


Chemistry 
made easy with 


REGISTERED TRADE MARK 
CE! CHEMICAL OUTFIT 


CHEMCRAFT Set is the easiest introduction to chem- 
istry.. You can do hundreds of useful experiments and 
produce changes and reactions that will show you the se- 
crets of chemistry. Chemical tricks, too, are easy with a 
CHEMCRAFT Set. These sets are scientifically accurate 
nd provide useful, practical information on every branch 


f che: y 
Made in Nine Different Sizes 
No. O— $ .50 No. 3! ,— $3.50 No. 10— $10.00 


No. lm 1.00 No. S5a= 5.00 No. lime 15.00 
No. 2— 2.00 No. 8a 8.00 No. 25— 25.00 
Nos. 3 5—10—15 


come in wooden Cabinets. 
sina handy carrying case. 

l for the name CHEMCRAFT on 
wod toys are sold; or will be sent 
1 receipt of price, 


Try Chemistry with CHEMCRAFT Junior—Only 10c 







You can do lots of experiments and tricks with this 
Junior Set and it will introduce you to the fun you 
can have wit! larger Set. Send 10 cents new and 
get CHEMCRAFT Junior, 
Circular of CHEMCRAFT Outfits 
Sent Free 
The PORTER CHEMICAL COMPANY 
2510 Washington Street 


Hagerstown, Maryland 
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to get one of our 
them you can concen 





mstruction sets. ith 
e interesting part of the mode}, Similarsets for models 
‘loud, Destroyer Preston, Constitution, Spanish Gal 
aler Wanderer and many others. Also semi-finished 

sort f materials and fittings such as blocks, dead 
Large 64- 






hors, steering wheels, guns, lifeboats, etc. 
ographically illustrated booklet, describing the above 
sent postpaid upon receipt of 15c (coin). Many persons on receiv- 
ing this booklet, have discovered how simple and enjoyable is 
ship mode! making. Be sure to get your booklet before starting 
your model, 


Model Ship Supply Co., Dept. S, Mineola, N.Y. 





Automobile Racing—NEW BOOK! 


Ten Chapters. 137 illustraticas, of dirt and champion- 
hip cars and drivers. How to build cars and bodies 
Converting stock cars to 120 m.p.h. racers. Answers all 
questions on speeding up 
cars ; superchargers, ‘‘revs"’ 
balance, speed contest 
rules, track records, ete. 
C.0.D 
’. Ray 
F. Kuns, Dept. D, Madi- 
sonville, Cincinnati, Ohio. 

















Fold-Flat 


Wooden Boat Fold in one 
minute. Carry on running 
board 10 foot, weight 8&0 
] , $39 f.0.b. Los Angeles: 8 
f 60 Ibs $36 Slightly 
higher f.o.b. New York City or 
Chicago. Send for circular 
Hammond Lumber Co., 
2002 Alameda Street, 
Los Angeles, Calif. 





Do you need any special too 
a t 


or odd size piece of metal you 
r loc > We cs 


an supply it from our 


ost variec vusual and hard to get 
and metais in odd shapes, 
i atalog. Write us what you 


or are intere in and we will quote 


PATTERSON BROTHERS 77 enor ney S 


you our price. 





OCTOBER, 


1933 





SHIP MODEL HULLS 


(Continued from page 69) 


| 

| 

| 

| the profile, including the sheer, and cut to 

these lines. These pieces will, of course, be 

| cut right and left. Then make the templates 
and shave down as before. If you have ac- 
cess to a band saw or even a circular saw, 
it will save considerable labor. 

To make a bulwark, take a piece of thin 
whitewood or white pine about twice the 
depth of the bulwark, lay this along the hull 
outside, fastening it with thumb tacks if 
necessary, and use a sharp pencil to mark 
on it the line of the deck, meanwhile holding 
the forward end to the correct flare-out. Cut 
accurately to this line and, measuring from 
that edge, mark the right height and cut 
nearly to it. Glue and lightly nail this in 
position, whether placed in a rabbet in the 
hull or set to the waterways. It may be, 
but seldom is, necessary to steam the for- 
ward end or steep it in boiling water until 
pliable. 

The remaining work consists of the small 
deck fittings, spars, and rigging. For the 
deck houses and the like, you will use your 
judgment whether to build them up or cut 
them from the solid. Spars and other small 
— will be described in a following ar- 
ticle. 


ELECTRIC GLUEPOT 


(Continued from page 59) 


rivet heads to guard against possible short 
circuits. Examine the wiring carefully, and 
then coat the whole with a ™%-in. layer of 
furnace cement. Fill the can with water 
and hook up the low heat to bake the 
cement securely in place. 
All that remains is to fit the switch. 
Use a hardwood block for the base, boiling 
this in paraffin to make it waterproof. The 
| contact points are threaded from 3/16-in. 
stock, and should be properly spaced to take 
a standard electric-iron plug. Arrange the 
contacts—low, second, and high—to corre- 
spond with the gear shift of your car. The 
central post, of course, is the common ter- 
minal for all heats. Assembly of the switch 
is best done by hooking the wires to the 
posts, then fastening the posts to the block, 
and finally fitting the block to the can by 
means of machine screws. If you use bare 
wires, make certain that they go in as 
widely separated as possible. 

Paint the cans aluminum and the switch 
black. 


TURNING LARGE CASTERS 


IN MOVING pianos and other heavy fur- 
niture over hardwood and cement floors, the 
work can be greatly facilitated by using a 
monkey wrench to turn the casters in the 
direction in which it is intended to move the 
piece. In the case of hardwood floors, the 
finish is much less apt to be marred than if 
the piece were pushed by sheer strength 
without considering how the casters happen 

; to be set—H,. O. CarrincTon. 





Wanted . e « from 
Model Railway Fans 


short articles, hints, suggestions of interest 
to all those who have a miniature railroad 
system er intend to build one. Each item 
should be illustrated with one or two clear 
photos and, if necessary, a pencil sketch. 
The text should not exceed 200 words. 

















| 
| 
| 













AMAZING NEW 
STOVE DIRECTS 
HEAT RAYS 


Gives choice of directed 
radiant heat or circulat- 
INg warmth 


bony new SUPERFEX Heat-Dire 
we pe Slves you just the heat 
~~ Want... all day igh 
wage y, all nig 
ew, convenient stove hentia 
More ashes in living rooms, _ , 
Here’s how it works, 
projectors On each of th 
oe independently to direct 
Ta lant heat rays at any angle 
a the floor or other cudlen 
. ere you want greater warm, y 
circulating heat, clos oy ring 
{ » Close the shutte 
and open the top damper ‘slide 
The vaporizing burner | 
uses light domestic fuel 
oil. The fuel reservoir 
1S removable for conve- 
nient outside filling. 
Ask your deal 
pp ur dealer for a 
SUPERFEX Heat-Direc- 
tor demonstration, Send 
for free booklets, 









Shutter-like 
ree sides can 

























Right Arrows indicate dj- 
rection of circulating heated 
air and radiant heat rays, 















SUPERFEX 
Heat- 

Director 

No. 1007. 


SUPERF 


Oil Burning WEATING STOVES 


THE MARK OF QUALITY 

















Glowing Warmth 
for Cold Corners 


Chase chills from cold spots 
with a portable Perfection 
heater. Firelight models 
have transparent globes of 
Pyrex brand glass. Others, 
all metal in choice of fin- 
ishes. Prices as low as $5.50. 
(Slightly higher in the South, 
the far West and in Canada.) 











PERFECTION STOVE COMPANY 
7704-A Platt Avenue, Cleveland, Ohio 
Please send me additional information about: 
© SUPERFEX Heat Director Stoves 

0 PERFECTION Portable Kerosene Room 

Heaters 

Name - 
Cg EE Re. Ea ‘ sah 
to _ State. 
































NITRO EXPRESS 
MAKES ANY SHOT- 
GUN SHOOT FARTHER 

AND HARDER 


As a telescope sight increases 
your range of accuracy with a 
rifle, Kleanbore Nitro Express 
Loads increase your killing range 
witha shotgun. Inany gauge—1 2, 
16, 20 or the little . i10—there is 

Nitro Express Load that will 
add many yards to your reach, 
and many pounds to the smash- 
ing, shattering of your 
gun. They are the highest de- 
velopment of far-reaching, extra- 


ac tion 


power loads. 

Like all Kleanbore shells, 
Nitro Express keep the bore of 
the gun free from rust and pit- 
ting. 
deformed shot, allows more shot 


This reduces the number of 





charge to reach the 

nark, and makes patterns mor 

uniform and even. 

REMINGTON ARMS COMPANY, IN¢ 
BRIDGEPORT, CONN. 


ALWAYS SHOOT 
Remington, 


EANBORE 


Im every 








SHOT SHELLS - 





YOU Can Do 

= - J 4 
, This Easily 
*@ You can’t imagine the joy 
PF you will get out ot playing a 
P-A Sax’! It’s so yc 
you'll master it easily and 
quickly, From the very start 
you ll attract that warm ad- 
mirationyousomuc hde sire, 
; and with your rapid progress 
: willcomea fine,easy job; big 
pay; social position. Send for 
freebooklet, beautifully ilius- 
poate of P-A instruments. 
Easy terms. Send postal now. 


iPAN- AMERICAN 


BAND INST. & CASE CO., 1004 P-A Bidg., Elkhart, Ind. 1038 


Moderde Price 











"CAMERA TROUBLES: HOW TO CURE THEM 


(Continued 


back and carefully inspect every crease and 
crevice as you move the light back and 
forth. Of course, other lights in the room 
should be turned out. When you spot the 
hole, cement over it a thin piece of leather 
such as may be cut from an old glove. Use 
any of the flexible cements recommended 
for leather. Be careful to place the patch so 
that it will not interfere with the folding of 
the bellows. 

It also is possible to have a light leak 
through the camera body, although this 
trouble is rarely encountered. When it does 
happen, it usually is at some point in the 
joint where the back opens to permit load- 
ing the film. Such a leak is difficult to find 
by any simple, direct test, but it often can 
be located by a careful inspection of the 
joint at all points. In most cases it will be 
found that the edge of either the back or 
the opening in the 
camera body has 
become bent or 
damaged in such a 
way that the light 
is not stopped by 
the usual two right- 
angle corners. 

Sometimes, in- 
deed, the mere chip- 
ping away of the 
black paint at the 
bottom of the 
grooves of the joint, 
if the body and 
back are made of 
aluminum, will per- 
mit enough light to 
be reflected around 
through the joint to 
cause fogging. This 
is often the cause 
of mysterious cases 
of occasional fog- 
ging in a camera 
that normally gives 
Tt es h _trouble. A small electric 

1@ camera may, 
for example, be left 
for several days 
where strong light strikes the 
the joint, thus spoiling one ot the films. 

Touching up with flat black paint often 
is all that is necessary to get complete light 
tightness. Furthermore, a camera should be 
kept in a case at all times when not in use. 

Every amateur photographer occasionally 
makes a mistake in judging the distance to 
a nearby object and the result is a fuzzy, 
out-of-focus picture. When, however, pic- 
ture after picture is fuzzy, in spite of the 
most, careful focusing, especially if the de- 
tail is all shot to pieces at one or both ends 
of the film on horizontal shots, it is time 
to look for serious trouble. 

At the time a camera leaves the 
the axis of the lens is exactly perpendicular 
to the plane of the film, and the focusing 
scale is correctly adjusted. Subsequently, a 
jar or bump may throw these settings out of 
true. The lower of the two views of a room 
interior shows what may happen. This pic- 
ture was taken with a folding camera aiter 
its owner had accidentally dropped it and 
the lens support had become bent back- 
ward. Note how fuzzy are both sides of the 
picture. Anyone casually glancing at this 
view would at once condemn the lens as be- 
ing a poor one. Yet see what happened after 
I bent the lens support forward till the axis 
of the lens was at right angles to the film. 
The upper of the two pictures was taken 
from virtually the same point of view—same 
lens opening, same shutter speed, same light- 
ing, same everything except that the lens was 
occupying its correct position. It is quite 


bad place in 


factory, 


lamp pushed into the ex- 
tended bellows aids in finding pinhole ieaks 


from page 70) 


obvious, from a study of these two pictures, 
that a jar or bump on the lens standard is 
a serious matter. 

If you have reason to believe that your 
own camera is not quite right in this respect, 
it is an easy point to check. All you need is 
any standard type of carpenter’s or ma- 
chinist’s square fitted with an ordinary bub- 
ble level. Place your camera on a firm table 
as shown in the photograph at the begin- 
ning of the article and put strips of paper 
or cardboard under the front or back of it 
till the square placed against the back shows 
that it is absolutely vertical. Now carefully 
place the vertical leg of the square so that 
it contacts both upper and lower edges of 
the lens barrel. If the bubble is in the center, 
your lens is perfectly true in that direction 
and you can repeat the test with the camera 
set as for taking horizontal pictures. 

A slight error is 
allowable — periec- 
tion is difficult to 
attain — but any- 
thing more than a 
slight displacement 
of the bubble indi- 
cates that the lens 
support should be 
trued. Unless you 
are an expert me- 
chanic, this job 
should be turned 
over to a competent 
camera repair man. 

Aside from the ef- 
fects already shown, 
any forward or 
backward _ bending 
of the lens support 
also throws the fo- 
cusing scale out of 
adjustment, since it 
moves the lens as 
a whole nearer to, 
or farther from, the 
film than the point 
for which the focus- 
ing scale is set. 

Once in a while 
the focusing scale is incorrectly set. A more 
common trouble is that the focusing scale 
pointer has been accidentally bent. 

Checking the focusing scale of any roll- 
film camera—and that also includes home 
movie cameras—is neither difficult nor com- 
plicated. Anyone can do it. All the appara- 
tus you need is a sheet of white paper, a pair 
of scissors, a fountain pen, and a tape meas- 
ure. First cut the paper into rectangles about 
2% by 1% in. Make a large zero on one 
piece cut slightly larger than the rest. Then 
letter two pieces with a large figure 7, two 
of them with figure 2, and so on up to 5. 
Bend each so that it will stand upright. 

Place the camera on a box about a foot 
above the floor, or above the ground if you 
wish to do the job outdoors, and place the 
figure O at the distance from the lens you 
wish to check on the focusing scale. Place 
the other numbered papers in two rows, 
one leading toward the camera and the 
other away from it. 

Assuming that the focusing scale is cor- 
rect, taking a picture will give you the 
result shown in the first of the diagonal 
views on page 70. The figure o will appear 
sharp, and the other numbers will appear 
progressively more fuzzy. 

If, however, your focusing scale is not 
correct, you may get a result such as is 
shown in the second diagonal view. 

The remedy depends on the construction 
of the camera. Either bending the pointer 
or changing the position of the scale will do 
the trick. 
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STOOL HEWN IN SINGLE 
PIECE FROM BIG LOG 


UT in one piece from a short section of a 

large log, a stool like that illustrated 
arouses the curiosity of all who see it, yet it 
can be made with comparatively little diffi- 
culty. 

This particular stool is 15 in. high and was 
hewn from a log 18 in. in diameter. The legs 
are 3 by 3 in. in cross section at the point 
where the lower 
band is placed. If 
a larger or smaller 
log is used, these 
dimensions may be 
modified. 

Select the end 
vou wish for the 
top, saw it off 


This remarkable 
one-piece stool, 
which was hewn 
from a big log, 
never fails to 
arouse curiosity 








square, and give it a coat of linseed oil to 
retard checking. With a tape and a carpenter’s 
steel square, lay out the legs and lower band 
and draw them on the log. Make a 1 in. deep 
cut 3 in. below the top all the way around, 
using a hand saw. Bore large holes where 
shown below, boring to the center. Try to 
bore the upper holes parallel with the plane 
of the top. Saw along the line of the band 
as deep as possible without cutting across the 
legs. Cut the lower part of the legs up to the 
lower line of the band with a rip saw. Using 
mallet, chisel, and saws, remove the wood 
between the legs, taking care not to split the 
band. Shape the legs roughly and then lay 
out the band 1 in. wide and 3 in. high. It 
should meet the legs evenly all around. Split 
off the surplus wood with a chisel and finish 
the legs and band. 

Leave the circumference of the top as nature 
shaped it, provided it is not too irregular. Fill 
any checks with a plastic wood composition 
and smooth the top with block plane, file, and 
sandpaper. Coat the piece with shellac, fol- 
lowed by varnish or, if you prefer, furniture 
wax or polish—CHARLES WHITTICK. 


SAW | DEEP ALL AROUND 
BORE I" HOLES 
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RIP SAW TO HOLES 
How the log is laid out, where the holes are 
bored, and a sketch of the completed stool 
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THREE NEW LINES OF 


Home CRAFTSMEN will be 


newly designed machines. 
constant thought how best 
make more money, have m« 


bors. Send for the free 193 


WaALKErR-TURNER Co., 


I'd like to see your new catalog « 


Name 


Cf you would like a sample blue-print of 


WALKER-TURNER CO. 


Announces 


THREE PRICE RANGES 
SAME HIGH STANDARD OF QUALITY 


hundreds of new mechanical devices embodied in these 


something you will want to buy and show to your neigh- 


Inc., 2103 Berckman St., 


Address__ ty... 


enclose ten cents, 





DRIVER POWER TOOLS 


intensely interested in the 


Walker-Turner Co. 


to help home craftsmen to 


gives 
These new tools are 


yre fun. 


1 catalog today. 


Plainfield, N. J. 
f DRIVER TOOLS. 





State 


a usable piece of furniture you may make, 


coin or stamps) 














GET INTO THE TOY BUSINESS 
AS OUR MANUFACTURER 


Earn money casting our NEW LINE 
of hollow Toy Soldiers, Indians, 5 
and 10c Automobiles, Ashtrays, etc 
No special place or experience ne« 
essary as we furnish full instructions 
with moulds and cooperate in sell 
ing; also buy goods we need. Chance 
of a life-time for man with small 
capital to get into this new and 
profitable industry. If you mean 
strictly +: iness and are over 21 
write at once for details as CHRI STM AS RUSH is 
now starting 

METAL CAST PRODUCTS CO. 

1696 Boston Road, New York 





Dept. E 















12 and 15in, 
Flying 


SCALE MODELS %i:2°%::: 
Different Model is 


Full fuselage Models, guaranteed to fly. Each com Any 2 for 


| plete in Construction Kit with all parts, materials 


and Plans and Instructions 
Monocoupe Sparrow Hawk Puss Moth 
Plus Sc Postage 


Polish Fighter FokkerD-8 Fokker Tripiane 
Boeing Fighter Sopwith Camel 
Heath Parasol British S.E.5 

IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 
| 28 West (9th Street New York, N. Y. 








BOYS! Here’s your chance t 
motorbike—without a cent of cost. 
Fleet as the wind. Easy riding. Besides, y« 
choice of 300 other prizes and earn CASH 
easy. Deliver 3 well-known magazines to ct 
neighborhood. 
NOW—and we'll start you. 











WIN THIS BICYCLE 


to win a 1933 deluxe model 
Comes fully equipped. 


Will not interfere with school or play. 


Get These Prizes Without Cost! 


MAIL THIS COUPON> | 











yu can win your 
PROFITS. It’s 
istomers in your 


Write 










Mr. Jim Thayer, Dept. 330 






The Crowell Publishing Co. 

| Springfield, Ohio 

| Dear Jim: I want to earn MONEY and PRIZES. 
Start me as a salesman 

| 

MID. | cx csssdhcaben vapmmideenaniadeiadeuaanasbelatbhenduseaiiedipasdodsiaated 

PEUIINIIONY -.cciisacancceidnddcuidbenseakeupisiuaspsieuscmiomusceetmandaenianied 

| TRIE cninacsnusssiiebtuindaasisdideciseitindds EMER ccncescncesasscanenncetnan 











Here’s a real 

dollar- saver from 

du Pont. No mat- 

ter what the mate- 

rial— wood, leather, 

celluloid,porcelain, 

canvas, China, glass, 

metal — anything ex- 

cept rubber— mend it 

with Duco Cement, and 

save money on repairs 
and replacements. 

A remarkable adhesive—strong, trans- 
parent, waterproof, quick-drying, easy to 
use. Superior to all ordinary glue and 
mucilage. 25c a tube at drug, stationery 
and hardware stores. Get folder on 1001 
uses from dealer or DU PONT, Dept. P-10, 
Wilmington, Del. 





BOYS!—send 


for Free Book 


‘“‘How to Become a Chemist’’ 


Listen to this, 
boys. Would you 
like to know how 
to write letters in 
secret ink? 
Would vou like to 
mystify your 
friends by turning 
ink into water—by 
making a lump of 

rar foat in water 


code 


SULUT 


or lighting a can- 
dle without touch- 
ing the wick? Would you like to discover 
how to make a dazzling chemical rain- 
bow ? 

You can perform all 
periments—and hundreds more—when 
Chemist Right 
illustrated 


these exciting ex- 
vou become Gilbert 
now—send coupon tor Iree 


booklet 


The A. C. Gilbert Company 


350 Erector Square, New Haven, Conn. 


Please send ‘ i] 





PREVENTS 
ON 


The unrolled kit and 
its case, which is at- 
tached to the belt as 
shown at the right 


By 
Leonard ¥. Merril/ 


Expert 


oodsman and Matne guide 
& 


HE man wise in the ways of the woods 
does not take chances with his health 
when it can be avoided. A little acci 
dent—the scratch of a thorn or the prick of 
a fishhook—if not attended to, may be the 
cause of very painful and even fatal ail- 
ments such as blood poisoning or gangrene. 

\ drug store is not found at every turn 
of a woodland path, and you will look be- 
hind many trees before you find a doctor, 
so the wise man prepares for emergencies 
before he hits the trail for the country 
bevond the edge of civilization. 

The emergency or first-aid kit to be de- 
scribed was assembled by the author and has 
proved, after several years’ experience, to 
be all that is required for minor accidents 
and common aches and pains. It is com- 
pact, light, and complete, and the hunter 
and fisherman will do well in making him- 
self one like it. 

Contents of Kit. The first step in making 
the kit is to assemble the following: Blunt- 
pointed scissors and sharp-pointed tweezers; 
a commercial first-aid 
kit containing mer- 
curochrome (or io- 
dine), absorbent cot- 
ton, gauze, and ad- 


hesive tape; a salve 





SUFFERING 


THE TRAIL 


for burns of the ungentine type; laxative pills, 
safety pins, applicators made by winding 
cotton on round toothpicks and wrapping 
them in paper, and toothache gum or wax. 

Materials. A piece of thin leather (or can- 
vas) as wide as the tweezers are long and 
about 15 in. long; another piece of the same 
material 1 in. wide and 18 or 20 in. long; 
a piece of leather {or canvas) somewhat 
heavier than the other and about 14 in. 
square. 

The Kit. Place the scissors at the lower 
end of the thin piece of leather and make a 
loop over them with the narrow strip by 
sewing the strip onto the other leather close 
to the sides of the scissors. Leave about 1 in. 
between the scissor handles and the tweezers 
and make a loop for the tweezers. The nar- 
row strip of leather need not be cut between 
each of the loops, but may be sewed to the 
backing piece of leather. The first-aid kit 
in its cardboard container comes next, fol- 
lowed by a vial of the laxative pills, toothache 
gum, ungentine, applicators, and safety pins. 

After all loops have been made, insert the 
articles and fold the kit. To fold it properly, 
the lower or scissors end should be folded 
up first until it is snugly over the top of the 
first-aid kit; then the other end is folded 
on top of that. The top 
or safety-pin end is now 
measured and cut off, leav- 
ing room enough to put a 
glove snap fastener on it. 
Put the top half of a snap 
fastener on this top end, 
and after it is in place 
mark the position of the 
lower half of the fastener 
and put that on. This 
completes the kit except 
for a little trimming at 
the corners as shown. 

Carrying Case. Place the 
folded kit on a piece of 
paper and mark around it 
to make a pattern the cor- 
rect size. After marking 
around the kit in the first 
position, turn the kit up 
hold the various on its edge and mark 
articles. Above: around it again. Be sure 
Sewing the case that the lower bottom 
with aid of awl. : ; ? 
Giateh sheen edge is on the same line 
well pointed at that it was in the first 

marking. Do the same to 


both ends is re- 
quired for this both ends and the top 


The first step 
is to sew a nar- 
row strip to the 
main piece of 
thin leather in 
such a way as to 
form loops to 
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CABINET 
WORK 


Make Beautiful 


: 1 
Furniture at ‘/10 “cost 
. 

Big New 72-Page 
Catalog F—full of bargains 
Home woodworking book—color illustra- 
tions—inlay bandings—scroll patterns— 
blue prints—various wood grains, crotch, 
butt, quartered, burl, fiddieback, plain 
sawn, etc.—tells how to finish woods natu- 
ral—foreign woods—jig saw puzzles. Ar- 
ticles you can make—desks, tables, book 
shelves, picture frames, etc. Send for it 
today—only 10c, or FREE with $1.00 or 
more order 


SOLID MAHOGANY 


ar nnenre | ool ¢ 
Tad SANDED Leg 55¢ 


Guta Wood Service Company 
We Ship Ali Over The World 
2729 Mary Street Chicago, WM. 
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FREE FALL 
|\CATALOG 


Just Off the Press 


Showing Hunting 
Shoes, Duck Hunting 
Boots, Sleeping Bags 
and other Leather and 
Canvas Specialties for 
hunters and campers. 


L.L. BEAN, Mfr. 
298 Main St. 
FREEPORT, ME. 














Lt. Wm. H. Wenstrom’ s 
All Wave Portable Set 


P. S. Blue Print No. 217 Described in the August issue 


All parts to build this set $9.75 
Phones, tubes, batteries $3.75 
Wired and tested to your order, e aire <3. 00. 


Price list of parts and blue prints 2 
0-page short wave handbook ($1.00) fo 4Sc. 


BLAN, THE RADIO MAN, Inc., 
177 GREENWICH ST., N.Y. C. 


a RA wt 


FORMS TO CAST LEAD .SOLDIERS, INDIANS, TRAPPERS, 
Hunters, wild and Farm Animals. 222 Wonderful “True to Life’’ 
models. Easy and inexpensive to make. | furnish all necessary 
material. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 


int Your ou! ry, Advertising, 


labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Press 
$5.90, Job Press, $11, Power $149. 
Do popul: urraised. printing like en- 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in_a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


3 ES TO) Be The Kelsey Co., H- 33, Meriden, Conn. 





























This Book Has mateo’ 
Thousands to Success 
The Real Estate Educator 


The New Revised Edition, contains Questions and 
Answers; Brokers’ License Law; Dictionary of Words 
and Phrases in Real Estate and Construction; How 
to Appraise Property; Law of Real Estate; How 
to Advertise Real Estate; Legal Forms; Commissions 
to Agents; ‘‘Don’ts’’ in Contracts, etc. 288 pages. 
Cloth. Postpaid $2.00. 


The Popular Science Monthly 
381 - 4th Ave. New York 








IT’S EASY TO MAKE 
BIG SPARE TIME MONEY 


Send for our free plan on how to make 
$5.00 to $15.00 a week in your spare 
time by taking orders for PopuLar 
SCIENCE MonTHLY from your friends. 
No selling required. Turn extra hours 
into extra dollars. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 
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edge, placing the kit back in the first position 
and then turning it to the new position 
before making each tracing. To the top edge, 
which is to be the cover, add a length equal 
to one half the width of the kit. On the 
sidepieces or ends add about 3@ or ™% in. 
to allow for the seams. On each side of the 
top, add 4 in. so that the cover will project 
slightly over the sides when the case is fin- 
ished. 

In sewing the case, the bottom of the 
end piece is sewed to the middle piece first, 
then the other end is sewed all the way up, 
and finally it is necessary to go back to the 
ether end and finish that. The case may be 


ABSORBENT ADHESIVE 







COTTON 
END \ 







F APPLICATORS 
WRAPPED IN PAPER 


which 
gauze, and tape, 
The applicators are prepared at home 


contains antiseptic, 
is purchased. 


The box, 
cotton, 


riveted instead of sewed if you so desire, 
but it will stand more abuse if sewed. 

Cut two slits in the back of the case long 
enough to accommodate the belt and about 
2 in. apart. Put the top half of a glove snap 
fastener in the cover piece and the lower 
half in the front, and the whole job is 
finished. 

If you are expecting to travel in a section 
of the country that has poisonous snakes, 
you should include in your kit one of the 
small, flat snake-bite outfits that are sold 
ready made up. These are obtainable at most 
drug stores in the snake section and can be 
included either in the kit itself or carried 
in the case with the kit. 


STAIN MADE FROM STEEL 
WOOL AND VINEGAR 


AN INEXPENSIVE and unusual stain for 
wood is made by breaking up a quantity of 
steel wool in vinegar and allowing it to 
stand for a few days. It should be exper- 
imented with daily because, as the steel 
wool disappears, the solution will become 
darker. All shades can be obtained from a 
weathered gray to brown and then black. 
When the desired tone is reached, the re- 
maining steel wool should be taken out. The 
color of the stain will then remain constant. 
Imitations of weathered, antique, or burned 
finishes can be obtained by applying the 
stain to the wood and rubbing with rotten- 
stone and liquid floor wax.—C. E, Avery. 


CUTTING LUBRICANT FOR 
HOME MACHINISTS 


WueEn the home machinist requires a small 
quantity of cutting lubricant and coolant, 
he can mix an acceptable substitute for the 
commercial product by taking equal parts of 
motor oil, lard oil, and a fairly strong solu- 
tion of caustic soda.—H. J. C. 


BAMBOO FOR CRAFTWORK 


A Few clumps of bamboo planted in my 
yard in Wichita, Kans., several years ago 
now produce about fifty shoots from 8 to 
12 ft. long each year—useful material for 
making model airplanes, kites, garden stakes, 
and even light fishing rods —R.E.D. 

















BUT NOW YOU’D WANT 
A ROADSTER 


You’p laugh to see a couple going out 
for an evening on an old-fashioned tandem. 
Yet perhaps you can’t see anything funny 
at all in shaving with old-fashioned means. 

The truth is that a modern shave is just 
as different as a roadster is from a bicycle. 
And for the same reasons. It’s easier and 
quicker. Particularly when you use Squibb’s. 

Squibb’s Shaving Cream does double- 
work. First it helps the razor. Speeds it 
up. Smooths out its path. Makes it glide 
with ball-bearing ease. Then Squibb’s helps 
the face. Makes it supple, cool, and clean. 
For this shaving cream contains oils essen- 
tial to the comfort of the skin. 

Try a shave with Squibb’s. 
don’t like the eomfort it gives you while 
you’re shaving, and the day-long comfort 
it brings you afterward. Send 10c to E. R. 
Squibb & Sons, 2310 Squibb Building, New 
York, for a generous guest-size tube. 


See if you 


* And there’s also Squibb’s Talcum 
to complete the shave 































earefree flOOrs when you use “61” Quick 


Its glowing beauty lasts for years, 


Drying Varnish! 
without care or renewal — no polishing or rubbing. Sold 
by paint and hardware stores in Clear Gloss, Dull Finish 
Color card will be sent free, on 
with names of nearby dealers. Pratt & 


Buffalo, N. Y. 


and woodstain colors. 
request, 


LampBert-iInc., 155 Tonawanda Street, 





$6 a Month Buys this ATLAS 
9"' Lathe for your Workshop 


MODERN eve | ature pat 
ive t cou ! 
I) the bu j t 
fvle ATLAS 
BIG WORKING CAPACITY t ‘ ee 
i ( from 
i \ I 
CONVENIENCI ( , f ned plugs into 
t ke ReCONOMY ! th 
‘ 
! ‘ I 7 a 
Fitt 
GUARANTI in l = 






? REI nt pad 


ATLAS PRESS CO. 
Makers of famous Atias Arbor Press 
1855 WN. Pitcher St., Kalamazoo, Mich 





ee Play ““JAZZ”’—on the 
Saxophone 


plaving real 

Y el D 
et Our « method 
N ng el li it 

rapidity. S 
1 1 find it easy to 
kill Ni trick 
} iaiate } 

i i ta 
} 1 vn } 


Send for ‘ate te la before 


le master of your favorite in 


i Ney U. S$. SCHOOL OF MUSIC 
A DAY 


10¢ BUYS A NEW 


REMINGTON 
PORTABLE TYPEWRITER 
Special 10-Day Free Trial Offer 


Think of it! You can buy a new standard 
Remington Portable Typewriter for but 10c a 
day. Standard keyboard Small and capital 
letters. Beautiful finish. Carrying case included 
free. Big help in school work 
Write today. Say: Please tell 
me how I can get a new 
Remington Portable  type- 
writer on your special 
10-day free trial offer for 
10c a day. Remington 
Rand Inc., Dept. 
Buffalo, N. Y. 


810 Brunswick 
Bidg., N. Y. City 
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shrewdly guessed how the money had been 
obtained and notified the government. Fed- 
eral men traced the check to a St. Louis 
fur dealer and brought the operations of 
the poaching gang to light. 

In addition to their illegal trapping, these 
men had been hijacking the furs of other 
poachers while they were on their way to 
market. The contraband pelts are frequent- 
ly run by fast motor truck or motor car 
to New York, St. Louis, or Kansas City 
markets. Rival gangs wait near filling sta- 
tions where these machines are known to 
stop regularly for and oil. After they 
have held up the drivers and stolen the 
cargoes, they race for the same markets and, 
not uncommonly, sell the furs to the same 
crooked dealer with whom the original gang 
had intended to do business. 


gas 


Recently, half a dozen large-scale attempts 
to smuggle beaver pelts into the United 
States from closed-season areas in Alaska 


have been exposed at ports along the Pacific 
coast. Customs officials at Seattle, Wash., 
not long discovered 1,200 pelts hidden 
under a shipload of dried fish. Another 
time, they confiscated $15,000 worth of 
beaver skins which had been cunningly 
secreted behind false bulkheads in the hold 
of a vessel, and a third time, they made 
haul almost as valuable when they found the 
furs concealed between decks on a tramp 
steamer 


ago, 


ective work, not long ago, 
smooth-running “under- 
operated by fur poachers 
states. This gang of 
worked out a system 
of slipping the pelts north across. the 
Canadian line, putting bogus brands upon 
them, and sending them back to New York 
and St. Louis as Canadian furs. The law 
then required every beaver pelt, shipped 
from a Canadian province, to carry a special 
brand formed by tiny perforations produced 
by an apparatus similar to a check protector 


YCIENTIFIC det 
KJ uncovered a 
ground railroad’ 
in several eastern 
trapper outlaws had 


In Washington, experts set to work with 
high-powered microscopes, comparing th 
perforations of the real and the bogus 
brands. Minute differences, visibly only to 
the eye of the magnifying lens, gave testi- 
mony that broke up the “fake brand” 
method of marketing the furs. A resulting 
change in the Canadian laws now requires 


all beaver pelts shipped to the United 
consular certificates identi- 
Canadian furs. 

another racket has 
sangs are preying 
toss poisoned bait 
then cut their way 


that 
States must carry 
fving them as real 

In western states, 
gained rapid headway. ( 
upon fur farmers. They 
into dens of foxes and 
into the enclosures and carry off the animals 
as soon as they are dead. In a number of 
instances, they have drugged female foxes 
and taken them alive to be sold in other 
parts of the country for breeding purposes. 
The owners of such farms are _ installing 
alarm systems and in some cases are en 
circling their pens with electrically charged 
wires to hold off the fur thieves. 


| OUNTY faking is another activity of the 

outdoor gangsters. In many parts of the 
bounty is paid for the scalps of 
predatory animals, such as wolves, wildcats, 
coyotes, and mountain lions, which prey 
upon livestock and poultry 

One gang in Kansas is said to have reaped 
a profit of nearly $150,000 from fake coyote 
scalps. It worked in collusion with several 
unscrupulous Missouri fur dealers, who sup- 
plied synthetic “coyote scalps” by the thou- 
sands at twenty-five cents apiece. Operating 
in eighty different counties, where a bounty 


country, a 








POACHING MADE BIG BUSINESS BY GANGS 


(Continued from page 31) 





of a dollar a scalp was offered, the crooks 
cleaned up a fortune. In many cases, they 
substituted dog scalps for coyote scalps. 

In another instance, a gang was caught 
collecting bounty on the same scalps over 
and over again. It worked with dishonest 
county clerks as partners. 


standardization of 
each state setting its 
able to defraud the 
They trap the 
are 
and 
the 


ECAUSE 
bounty 


there is no 
payments, 
own price, crooks are 
government in another way. 
predatory animals in states where they 
abundant and where the bounty is low 
muggle the scalps into the states where 
bounty high and the animals few. 

For example: New Hampshire counties 
pay twice as much for wildcats as do Ver- 
mont counties next door. South Dakota has 
an eight-fold higher bounty on wolves than 
North Dakota. Colorado pays $50 for 
mountain lions while California pays $30, 
Montana $20, Wyoming $15, and Nevada 
$5. In Texas, four counties pay $50 apiece 
for wolves. This hodgepodge of conflicting 
fees has made the work of the bounty boot- 
legger comparatively easy. 

What happens is illustrated in Wisconsin. 

This state offers a standing bounty of $30 


for each mature timber wolf killed within 
its borders. The neighboring states of 
Michigan and Iowa have no bounty at all 
upon these animals. Consequently, scores of 


scalps are smuggled in from other states. 
One crook, who had been defrauding this 
state systematically in this manner for some 
time, was recently caught and sentenced to 
a term in the penitentiary. Every few weeks, 
he appeared at the county clerk’s office with 
two or three scalps, which he had taken 
from a supply obtained in Canada, and col- 
lected from $60 to $90. Officials finally be- 
came suspicious. They checked up on his 
movements and discovered that he had hid- 
den his cache of scalps where he thought no 


one would ever find them—in the pulpit 
and parsonage of a country church. 
NOTHER form of bounty plundering 
made its appearance recently in the 
Pacific Northwest. Several of the states in 
this region had banded together to extermi- 


nate wildcats. A special bounty was offered 
for each one killed. To protect against fraud, 
hunters were required to bring in the right 
forefoot of the animal when they collected 
their bounty money. This worked all right 
until one clever ring of crooks discovered 
the similarity between the foot of the wild- 
cat and that of the ocelet, a small predatory 
animal of Southwestern and Central America. 
This gang began smuggling large numbers of 
ocelot feet into the counties where the fees 
were paid and collected a small fortune be- 
fore the deception was discovered. 

The federal government in Washington has 
been opposed to the bounty system ever 
since its inception. The contention of the 
government experts is that often the paying 
of such fees actually increases the number 
of predatory animals. 

In recent months a number of 
been revising their bounty and 
seeking to cope with the activity 
and bounty fakers. Pennsylvania, 
stance, now requires the presentation of a 
signed affidavit, as well as the delivery to 
the state game commission of the unmuti- 
lated skin of the predatory animal, before 
any bounty payment is made. 

In the meantime, Federal agents and state 
game wardens are pushing ahead in their 
concerted drive on the gangsters of the open 
who are trying to defraud the government 
and exploit the wild life of the country. 


states have 
game laws. 
of poachers 
for in- 
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HAENEL 
“100 SHOT’ 
REPEATER 





Latest Model 1933 Haenel coy 
repeating pistol Sturdy, 
massive construction, easy ie 
cocking lever, 100 shot mag- ° 
azine Accurate for target Powerful ; a 

small game. Blue or Nickel finish, wn 
shoots B.B steel shot. Weight 18 oz. 

Price with 500 shots Free—$4.95. 
A depos it £. C. a. BP. 
talog—Cce 


UDSON SPORTING GOODS, P. 52 WARREN ST., NEW YORK 
a EARN MONEY AT HOME! 


Invest your spare time in building 






ship models. Good demand 
\\among your friends. Quality con- 
truction sets with clear 


drawings ar sy to finish. 
Hulls come fully shaped and 
sanded. »Iden Hind’ 

set only 39° 75 plus 8 Ibs. 
postage Send 15¢ (coins) 
for inte ee catalog of 
historic models and parts. 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va. 





TRICKS WITH 110 VOLTS 





Electric Fun! Make toy motors, 
buzzer top machine guns, ares 
shockers, lights obedient to the voice 
window novelties, floating ring spiri 

rapping all kinds amusing and practi 
cal electrical devices. Our book gives 
full directions for doing 200 stunts with 
110 volts, A.¢ Price postpaid $1.00. 


CUTTING & SONS, 103 S St., Campbell, Calif. 

















1934 RADIO CATALOG 


line 
replacement 


most complete 
supplies, 


Write for our new catalog ‘ 
test radio sets, service men’s 
le prices 


t lowest wholesale 


“ALLIED RADIO CORP. 


839-C W. Jackson Bivd. Chicago 





MONEY IN MUSHROOMS © 


Earn upwards of $25 weekly or more, growing 
Booklet and 
Established 25 years. 


for us in cellars or outbuildings. 
particulars free. 


ADANAC MUSHROOM CO. 


Dept. J Toronto 10, Canada. 








The Midget 
“*Five-in-One” Slide Rule 
is a combination Mannheim, Polymet 
g, Binary, Add and Sub 

. It will instantly add, 
subtract, multiply and divide any com 
bination of whole oe rs, fractions 
mixed numbers and decimals Gives 
every root and power, also Logs, Sine 
and Tangents. Made of aluminum with 
scale s on white celluloid _— 4in. ,Ap- 
proved and adopted by colleges. Price 
with ins tructions, 00. Fs abricoidC ‘ase 
50c extra. Sent C.O.D. if desired. Cat 
GILSON SLIDE RULE 
tuart, Florida 





alogue Free, 


co., Ss 
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Keep Your Copies of 


“POPULAR SCIENCE” 
In This Beautiful New Binder 


There is so much useful information in Pop- 
ular Science Monthly that many readers have 
isked us to supply them with a binder in which 
they can keep a permanent file. 
meet this demand we have had designed 

beautiful binder. Bound in deeply embossed 
\rtcraft (looks like leather—lasts forever) 
vith name of the magazine and cameo 
design stamped in 24 Karat Gold on the cover. 
Chis binder will securely hold 6 copies of Pop- 
| Science Monthly. 


ar 
Only $2. 00--Postage Prepaid 
Bought in a store 
e. Because we 
ir rea lers we 


} 


I 
io 


the 


this binder would cost you $3.00 
are having them made in quant ity 
can make you the special price of 


1 delivers charges 


uding all 


>} Binder bound in deeply ¢ 
r Science Monthly richly er 

Gold. I am enclosing $2 
1 that there is to be no f ; 








MAKING AND USING AN 
EQUATORIAL TELESCOPE 


(Continued from page 37) 
enough to correspond, and use a lens of 
six-tenths inch focus for the eyepiece. 
Almost any small magnifying lens of 
short focus will do for your eyepiece. 
The small ones called “linen counters” 
are suitable. They are usually mounted in 
a folding brass frame for the pocket. You 
can take this frame apart or mount it en- 
tire upon the end of the inner sliding tube. 


“SUPPORT FOR 
PLUMB LINE 


SET DECLINATION 
CIRCLE WITH 
POINTER AT 

LATITUDE FIGURE 

(40° IN NEW YORK 


SET HOUR 
CIRCLE WITH 
POINTER 
ON ZERO 


PLUMB LINE 





This illustration shows how to adjust your 
equatorial telescope for use. Note that the 
object glass and the eyepiece are removed 
before declination axis and tube are adjusted 


This telescope, made from two positive, 
or convex lenses, will give you an inverted 


image, as all astronomical telescopes do. 
In making my telescope barrel, I used 


a large cardboard mailing tube which hap- 
pened to be of the correct length, thirty- 
six inches. I lined it with black paper to 
prevent confusion of the image by light 
reflected from the inner surface. A slight- 
ly smaller mailing tube about ten inches 
long was made to slide easily inside the 


barrel. To this the eye-piece lens was at- 
tached. 
The magnified image you will see 


through a homemade telescope of this 
kind will not be perfectly sharp, but it 
will be clearer the longer you make your 
telescope. In other words, the optical er- 
rors of a simple spectacle lens are less im- 
portant when the lens is of six-foot focal 
length than with a three-foot lens. 

The next article will show you some in- 
teresting experiments in photographing 
the moon and certain stars through the 
telescope you have made. We shall also 
find out how to make constellation maps 
by means of an ordinary camera mounted 
upon your equatorial telescope mounting. 










To STOP LEAKS of water, 


steam, gas or oil from 


PIPES, BOILERS, TANKS 


O THIS with 

Smooth-On No. 1, 
and you save at least 
$1.00 to $10.00 over 
whata repair man 
charges for labor alone. 
With cracked boiler, fire 
pot or radiator sections, 
etc., you also avoid the 
expense for new parts. 














Smooth-On No. 1 ju- 
diciously applied at 
cracks, leaky seams, pipe 
threads and flanges, seals 
steam, water, gas, oil, or 
smoke leaks quickly and 
permanently. 














Householders find 
hundreds of uses, such as 
making stripped screws, 
bolts and nuts hold, 
tightening loose hooks, 
locks, hinges, bath room 
fixtures, handles, casters, 
mending leaky pots, pans, 
stove ovens, etc. Excel- 
lent for stopping leaks in 
auto radiators, cracked 
water jackets, seams in 
gas tanks, tightening 
hub caps, exhaust 
and heater connec- 
tions, lamp and _ tire 
braces, etc. A Smooth- 
On repair holds on any 
metal and is proof 
against pressure, heat 
and vibration. 








loose 
pipe 














Smooth-On costs only 
a few cents per repair 
and no special tools or 
skill are required. Mere- 
ly follow directions in 
our free book. Expan- 
sion of the Smooth-On 
in metallizing will do the 
rest. 




















Furnace 


Gas Leaks 








Keep a can of Smooth- 
On No. 1 handy for emer- 
gencies. 


HOME o- Auto 
REPAIRS 


Hitt 


aoe FREE BOOKLET 
The Smooth-On Repair 


Sz Booklet, shows dozens ot 
rs" repairs that any home 
WITH owner can make with big 








savings, and with perfect 





SMOOTH-ON \ 








“ane results if the simple di- 
rite for or : 
rections are followed. 
FREE BOOK Return the coupon for 
this booklet, and get 
Smooth-On No. 1 in 7 
oz., 1 lb. or 5 Ib. can 


from any hardware store. 





SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 
Nam 


Addres 


10-33 





This Standard B& L 


M Microscope 


puts the amateur 
on a par with the 
advanced scientist 


HE B@&L Mi- 
croscope FS 1S 
the same as those 
used by advanced 
scientists in large 
educa- 


B& L Micn 


pe FS commercial, 
tional, government and research laboratories 
Contains same fine quality optics as B & L 
finest research instruments 

Takes all accessories necessary to most ad- 
vanced work. Dustproof revolving nosepiece 
Your selection of optics determines magnifi- 


cation. Coarse and fine adjustment 
With one of these microscopes, your ad- 
vancement into the realm of microscopy is 
unlimited. Priced from $71, up 
Send this c upon 


BAUSCH & LOMB OPTICAL COMPANY 
641 St. Paul Street, Rochester, N. Y. 


Please send me information onthe F S Microscope 
Name 

Ad 

cit tate 


BAUSCH & LOMB OPTICAL COMPANY 
641 St. Paul Street, Rochester, N. Y. 





WHEN MRS. 


1 WAS SO ASHAMED G at YOUR 


KNOX KEPT LOOKIN 
HALF-CLEAN H 
| TOLD 
SOAPS © 
GROUND-IN GRI 
You GET SOME t 


ANDS. 

YOU ORDINARY 
AN'T GET THE 
me. WON'T 


THERE! LAVA GOT gh 
HANDS CLEAN AS OO 


Ww HISTLE 
THAN A MINUTE 





LAVA outlasts 
ordinary soaps 3 to 1 


Lava gets all the dirt that ordinary 
soaps leave. Fine, powdery pumice 
gets ground-in dirt and stains even 
around knuckles and 
Glycerine and other oils soothe the 
skin and help heal any nicks or 
raw spots on the hands. Made 
specially for extra-dirty hands, 
Lava saves you money because it 


fingernails. 


doesn’t waste away. 

FREE —a full-sized cake of Lava. Ad- 
dress Procter & Gamble, Dept. 387, Box 
1801, Cincinnati, Ohio. Give full name 
and address. 


LAVA SOAP 


Gets the Dirt — Protects the Skin 











AIR LEAKS IN POLAR WASTE HOLD 
SECRETS OF COMING WEATHER 


(Continued from page 13) 


identify with ease the different moving 
masses. In addition, delicate instruments, 
known as aerometeorographs, ride in special 
streamlined housings on the wings and auto- 
matically record not only the temperature 
but pressure and humidity as well. These 
data collectors give the meteorologists a 
complete picture of the air layers and form 
the basis for their super-accurate predictions, 
said to be thirty percent in advance of the 
previous forecasts. 

The same method is being tried for other 
parts of the country. Already, Krick and 
his associates are drawing their air mass 
maps, reporting conditions from the Midway 
Island in the Pacific, across the United States 
to Bermuda and from the Bering Sea to the 
Gulf of Mexico. 

Some of the moving masses of air in the 
northwestern part of the United States have 
been found to be as regular as clockwork. 
One of these is the curious Chinook Wind 
of the Rockies. It goes up the side of the 
mountain range warm and moist and de- 
scends dry and cool, gradually regaining its 
warmth as it nears the valleys. 

N HIS computations, Krick takes into con- 

sideration the effect of the mountains and 
valleys on the air currents along the 800- 
mile air-line between Los Angeles and Salt 
Lake City. Ordinarily, for instance, the air 
flows down from the table-lands of Utah 
and Nevada through the Cajon Pass, be- 
tween the San Bernardino Mountains and 
the San Gabriel Mountains, into Southern 
California. Not long ago, one of the mail 
pilots had a thrilling experience near this 
pass when the currents suddenly shifted. His 
report of the rapid-fire change in the air 
masses was given special attention in work- 
ing out the weather forecast for the follow- 
ing twenty-four hours. 

Fred Kelly, veteran air-mail pilot, was 
bowling along with the’ Nevada wind on his 
tail. As he neared the pass, he found that 
the air was being forced directly over the 
mountains, falling like a cataract, only to be 
deflected upward after striking the earth in 
the Los Angeles basin. As he crossed the 
mountains, Kelly held the stick back to keep 
the plane climbing in the downdrafts. Sud 


denly, the machine was dealt a terrific blow. 
Plywood in the wing splintered. The nose 
of the craft reared toward the sky. In one 


watch, the machine had passed 
from a downdraft, dropping at thirty miles 
an hour, into an updraft, rising at the same 
speed. The instantaneous vertical change was 
ixty miles an hour! 


tick of a 


( THER pilots, gathering data on _ air- 
currents, have met experiences just as 
thrilling. One Weather Bureau flyer in the 
Middle West, for example, “passed out” at 
15,000 feet, overcome by fumes from the 
engine. His plane drifted through the sky 

for nearly twenty minutes before 


iimlessly 


he regained consciousness and made a land- 
ing Another pilot climbed a Weather 
Bureau ship over Chicago to 18,000 feet. 


At the peak, with the wind blowing eighty- 


five miles an hour and the temperature 
standing at forty degrees below zero, the 
engine coughed and stopped dead. Unable 
to make headway against the gale, he was 
carried backward and came down in a city 
street, One wing-tip tearing through a line 
of telephone wires as he landed. 

Meteor tracks, streaking fire across the 


sky, recently enabled astronomers to discover 


a new fact about air currents in the strato- 
sphere. Through their telescopes, they ob- 
served vertical hurricanes rushing upward 





at 150 miles an hour through the thin air. 
Dr. Charles P. Oliver, astronomer at the 
University of Pennsylvania, reports that 
fourteen observatories, strung between New 
York City and Fredericksburg, Va., observed 
and measured these winds while charting the 
flight of Leonid meteors last November. 
Two unusually large meteors enabled them 
to make their discovery. They left lingering 
trains behind that floated and were driven 
upward at an angle of fifty-five degrees by 
the stratosphere wind. 


NALYZING the formation of clouds to 

study the movement of air masses is a 
recent innovation of German meteorologists. 
During the past year, they have been cata- 
loguing the characteristics of clouds in re- 
lation to different air currents. Incidentally, 
they have learned the ear-marks of clouds 
through which a pilot may safely descend 
with the assurance that the air will be clear 
for several hundred feet above the ground. 
In this work, two new high-altitude cloud 
forms have been discovered. Named after 
their discoverers, the meteorologists, A. Lohr 
and Kurt Wegener, they are known as “Lohr 
cloud stripes” and “Wegener air waves.” 

For fifty years, scientists have believed 
there are tides in the atmosphere, just as 
there are tides in the sea. But only within 
the past two years have they been able to 
measure the rise and fall of the air pressure 
resulting from the attraction of the moon. 
According to Dr. J. Bartels, of the Depart- 
ment of Terrestial Magnetism of the Car- 
negie Institution, Washington, D. C., the 
comparison of tens of thousands of baro- 
metric readings has shown that when the 
moon is directly overhead, its pull reduces 
the pressure reading two-thousandths of an 
inch under the reading when the moon is on 
the horizon. There are four aerial tides each 
day just as there are in the ocean. 

An announcement from Cambridge, Mass., 
reports an attack from a different angle 
upon the mystery of air currents and the 
things they carry in flowing from one part 
of the world to another. The Rockefeller 
Foundation has made a financial grant to 
the Massachusetts Institute of Technology 
for the purpose of carrying on researches on 
the distribution of pollen, bacteria, and in- 
sects by the air currents. 

Thus bit by bit, new facts are being ac- 
cumulated about the currents and tides of 
the air. 


ARDLY more than two centuries ago, 
scientists knew so little about the laws 


underlying movements of the atmosphere 
that they thought the trade winds of the 
tropics were formed by the “breath of the 


Sargasso weed.” In the “Philosophical Trans- 
actions” of the Royal Society, Dr. Martin 
Lister, the English philosopher, stated that 
inasmuch as these winds were formed by the 
breath of only one species of plant, they 
naturally blew in one direction. On the 
other hand, the great variety of plants and 


trees giving off breath on land resulted in 
confusion and winds that blew from every 
point of the compass! 

In the 200 vears since that fantastic 


theory was published by the leading scientific 
society of the time, we have advanced far 
in the study of air. Today, we are making 
increasingly rapid headway in charting and 
exploring rivers that run in the sky. Tomor- 
row, these researches, which the world now 
watches with eager interest, may solve the 
mystery of weather and enable us to under- 
stand the moving masses of air that play 
such a vital part in our lives. 
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Fly's wing as seen through 
Wollensak microscope 







A Microscope Marvel 


Magnifies 100 to 425 diameters—highest power of- 
fered at anywhere near this price. Fine optical qual- 
ity, guaranteed by world-famous maker of photo lenses 
and telescopes. Makes wonderful photomicrographs 
mage sharp, and clear. Life-time construction. Re- 
movable tilting base Money-back guarantee At 











dealers or direct, post-paid. Order yours today. 
150-power model .... ........ $12.50 

(70- to 150-power range) 
100-power model................. $5.00 







GE FREE CATALOG seescoper'sinecuiors 


H Ave. 
WOLLENSAK OPTICAL CO., 377, Hudson Ave. 















POPULAR SCIENTIFIC SUPPLIES 
y Are you in need of chemical or 
biolog ric al supplies and appara- 
tus? We earry a complete stock 
of chemicals,stains, glassware, 
apparatus, instrume nts, micro- 
scopes, preserved and living 
specime ns of plants, animals, 
and insects, collecting outfits, 
aquarium supplies, books, ete. 
Our24- “page abridgedillustrated 
catalogue lists over 1500 items. 
Send 10c for a copy. We will credit 
this amount on your first order 
Source of Scientific Supplies for 
Schools and Colleges 





NEW YORK BIOLOGICAL | ces CO., 34 Union Square, New York, N.Y 


SPECIAL OFFER ON 
MICROSCOPE SLIDE 
Contains slide box 
oniains stile bes: MAKING SET 
Canada Balsam, scissors, foreeps, dis- 
secting needle, dropper, razor blade and 
directions for mounting permanent slides 
All for $1.00 postpaid Money refunded 
if not satisfied. Order yours now. Also 
—e for yp ( atalog showing entire mi 
pe and supply line. A. Waeldin, 117 
Fulton Street, New York, N. Y. 


BUILD YOUR OWN OIL BURNER 


Wesell all parts, automatic oil burner, machined ready 
to assemble. Complete i instructions. 
Set upin30min. Big Saving. 
eashetinad Back Guaranty. 













Send for Catalogue 
and prices. 


| RUSS OIL BURNER CO. 
-_ Rock Island, III. 





Build this s Famous Model 


of Robert Fulton's ‘‘Clermont’’ from our blue 
prints and complete kit Price and complete 
information with our catalog of fittings sent 
upon receipt of six 
cents in stamps 


THE WILSON CO. 
38 Goodwin St. 
Bristol, Conn. 








100 Shot Repeater 
HAENEL 
AIR PISTOL 


target practice, 


ra ete. Ve 
vill find t 

rade, strong, powerfu 

ll . 2.0 S$ 2 De sifon 

0 steel BB s and Leather ‘Holster FREE 

good to Oct. 10th. Clip this adv.). $4.95 
Single Shot.-Keenfire 200 BB’s and Targets Free $2.45 
CatalogP-Pistols, Rifles,Binoculars, Microscopes, Telescopes 
P. LEE SALES CO. 35 W. 32nd St.. New York 









IT’S EASY TO MAKE 
BIG SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 


$15.00 week in your spare time by taking orders 
r PoruLaR Science MONTHLY from your 
nd No selling required. Turn extra hours 


xtra lollars 
POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 








FIND INVISIBLE CHEMISTS 
WITH A MICROSCOPE 


(Continued from page 43) 


golf ball delicately set upon a slender tee. 

Naturally we shall want to add some of 
these specimens to our growing collection. 
To do so, we must first understand that the 
spores are of such a nature that, should we 
place them under a cover glass and seal them 
in, they would be crushed and rendered use- 
less. So we must build up a cell. 


CLEAN slip glass is placed upon the 
turntable, described in a previous issue 
(P.S.M., Feb. ’33, p. 47) and a circle of 
Canada balsam is made with a brush and 
permitted to dry. More circles are added, 
one on top of the other until a cell wall, suf- 
ficiently high, is built up. The bottom of the 
cell is then covered with another dab of 
Canada balsam and while the balsam is wet 
a few of the spores are gently blown in 
from another slip glass. The cover glass is 
sealed in place with asphaltum or balsam 
after the balsam in the cell has dried. 

Another common family of mycetozoa, 
called Stemonitis Splendens, offers a rare form 
of beauty. Its stems form clusters that reach 
an inch high. Stemonitis Splendens is found 
on the shaded margin of a small pool. Some 
of the tiny stems, carefully collected, are 
placed in a box containing moist earth and 
carried home. The true beauty of this mem- 
ber of the family can only be appreciated 
through the 350-power objective. 

The mycetozoa, in spite of their tiny size, 
play an important part in the world. They 
not only accelerate the decay of vegetable 
matter but they also break down organic 
combinations of chemicals and transform 
them into necessary fertilizers. These diminu- 
tive creatures are proficient chemists and it is 
conceivable that the human race owes its life 
to them. At any rate, they form a fine sub- 
ject for investigation by the amateur. 

As many readers, who have been taking 
photomicrographs, have written me of the 
trouble they have had in securing proper illu- 
mination of the microscope field, it seems de- 
sirable to describe a most valuable accessory. 


HOTOMICROGRAPHY, in its elemental 

aspects, is the same as ordinary photog- 
raphy; that is, the better the light, the 
shorter the exposure and the better the 
picture. While a 500-watt lamp, costing 
$3.60, will serve this purpose nicely, the 
little arc light, a description of which fol- 
lows, is still better and may be put to- 
gether for a few cents. The carbons are of 
the five-sixteenths-inch variety and may be 
beught at any photographic supply house. 
They are held with set screws in two brass 
arms bent into the shape shown from one- 
quarter by one-eighth-inch stock. Through 
the medium of two small angle pieces, these 
holders are screwed to the prong members of 
an ordinary light plug. When they are pressed 
down into a receptacle, the carbons are 
brought into the correct position for striking. 

Either an electric toaster or the heater ele- 
ment from a bowl heater is used in series with 
the arc light to contro’ the current. A small 
fiber handle is screwed on one of the brass 
members so that the arc may be struck and 
subsequently regulated. 

It is best to place a tin housing over the 
arc when it is finished. The light escapes 
through a small opening in the front. A 
crude metal reflector placed back of it will 
also help. Glass will not do because it cannot 
withstand the heat. 

This light is rich in violet rays and it will 
be found possible to take much better photo- 
micrographs with it. The worker, however, is 
warned to shorten his exposure time if he has 
been using ordinary electric illumination. 
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Shown ready for use 


Microscopy Course 
Free With the Gem 


THE GEM i's the only microscope that brings you 


free a comprehensive course of experiments. Her 
are the secrets of effective microscopy, disclosed in 
simple English—20,000 words, liberally illustrated, 
on how to find and grow specimens, recogniz them, 


reserve, mount, classify, photograph, etc. Scientit 
authoritative, and intensely interesting. Free with 
every Gem Microscope at $18.00—price of micro- 


scope alon 


i 


Gem Microscopes are so powerful that you'll sel- 
dom need the highest magnification. Superb optica 
system made by America’s famou s optical instituts 
that supplies doctors and scientists with microscopes 
Course of Experiments, mounted specimens, glass 
slide, velvet-lined case included. At your dealers or 
direct-from-us, postpaid. Money-back guarantec. 
Why not order at once? 


GME Literature free on request. 


BAUSCH & LOMB OPTICAL CO. 
747 St. Paul St., Rochester, N. Y. 


BAUSCH é LOMB, 
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| COMPLETE MICROSCOPE OUTFIT. 
| Greatest VALUE Ever Offered 


 WINNERSET | 
ECOMPLETE MICROSCOPE OUTFIT CONTENTS 
Pree OB Dissecting Scisso 


Dissecting Bla 
Dissecting Needle 
Powerful bi ecting 
Microscope 
11 Thin Profes sional 
Slides 








Concave ee Slide 
re le 








0 WOLLENSAK 
$490 including 100X MICROSCOPE 

This set contains a !00X Wollensak preci- 
sion-built Microscope, with rack and pinion 
fine adjustment. A thoroughly capable and 
dependable instrument—guaranteed magnifi- 
cations of 10,000 surface areas. 

Special Offer—This set without microscope 
—$2.00. 

Sent prepaid on receipt of price, plus 25c 
shipping charges. 

Free Descriptive Literature, sent on request 
of other highly desirable Winnersets ranging 
as low as $1.00. 

Our Policy—Guaranteed Satisfaction 


J. H. Winn Manufacturing Co. 
124 West 23rd Street New York City 


WINNERSET invisieteWortos: 





HIGH POWERED TELESCOPE © 


SS eee) 
mMosT ya 3g i AMERICA FOR THE MONEY. Genuine 
12 power MULT LENS LONG RANGE TELESCOPE, This 





giant telescope om ~ wetins yp nough to see the craters on themoon 
or tell time on a pocket watch a block away. 5 section Approx. 
3 ft. long. Fine Lenses. Brass bound. Powerful mic re cope, vo 






DE. Only $1.69 postpaid! C.O.D. 24c 

( JPER power 16X scope, similar to above 
but more ~ peer , guaranteed to se 6timeslargerinsurface 
and 16 times closer, together with powerful microscope, only 
$1.98 postpaid! i 


BROWNSCOPE CO. Dept. 42. 246 Fifth Ave. New York 
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far in this advertise- 
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who is re- 


~ 
4 


want to know 

sponsible for your not 

getting ahead faster. It’s YOU. The man who won't 
be licked can’t be licked. If you're a drifter you'll 
always wish for success but never do anything about 
it. The earth is cluttered with that kind 


If you’re a fighter you will do something about it. 
You'll get the spe training that fits you for ad- 
vancement, and you'll go on to a bigger job and 
better pay. 

In spare time, 


right at home, you can get the training 








you need through the home-study es of the Interr i- 
tional Correspond e 8 Tl inds of other men 
have lifted the elves out of the rut and into cacoene 
responsible positions by 1. C. 8. study. Are they better 


men than you? 


The time for action is this minute. Find out about 


this practical educational method that lets you Jearn 
while you earn. Check the subjects that interest you 
in the coupon below and mail it today. It doesn’t ob 
gate you in any way to ask for full particular b 
that one ple act may be the means of making your 
entire lif® happier and more guccessful. Do it now? 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


“The Universal University’” Bor 7660-G, Scranton, Penna. 
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BECOME AN EXPERT 


ACCOUNTANT 


Accountants and C. P. A.'s earn $3,000 to $15,000 a year 
e are ne i Wwe train you the ro wd y at home in 

for C. P. A. examinations or executive accounting p 
us bookkeeping knowledg xperic pees unnecessary. 
by C. PLA Write t e fr ee b Accountancy, 
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growing, profitable field 


LaSalle Extension University, Dept. 1083-H, Chicago 
The School That Has Trained Over 1,100 C. P. A.'s 
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DENTIST SUCCEEDS 
ON “TRADING BASIS” 


EW men, who 
have lived in 
a small town 
sixteen years, 

enjoyed a 
more ideal loca- 
tion, but with the 
slump in business, 
along with many 
of my friends, I 
found that there 
was not cash 
enough to go 
The old saying that dentists and 
proved true. I 


for 
have 


around, 
physicians are paid last, 


found myself truly in need. 
Surrounding my town is one of the 
largest ranches in the world. There is 
only about eight percent of my county 
in small truck and dairy farms. Conse- 


quently, there are few people living out- 
side of the town proper. 

The town was supported by a branch 
of the Missouri Pacific General Office and 
shops. Two thirds of the force were 
soon let out. Families doubled up, moved 
away or rented small acreage out of town 
on which to grow something to eat, while 
I sat in my office and worried. 

Fortunately, I heard a lecture given to 


the County 4-H Club. The subject was 
on preserving food grown within this 
county. An idea struck me: If they could 
eat what was grown here, so could I. 


So, boys or parents came in 
from the farms, I traded them my serv- 
ices for their canned foods. The idea 
spread rapidly and soon we had canned 
corn, peas, beans, tomatoes, kraut, pickle; 
canned beef, chicken, chili, sausage and 
pigsfeet. That winter we had many nice 
fryers, a few turkeys, fresh hog hams, 
home-cured bacon, butter and even 
fresh fish. Many patients came in and 
arranged to put up certain things that 
I would need. 

I traded with carpenters, painters, ga- 
rage men and tailors. I traded for sew- 
ing, washing, yard work and almost every- 
thing I could use or wanted except, rent, 


when girls, 


eggs, 


water, lights, gas, ‘phone, materials and 
a few necessities that called for cash. 
How to get that cash was the problem. 


My assistant carefully selected patients 
from our records who were still drawing 
salaries. Each week she sent out cards to 
a different group of these people showing 
the date they were last in my office and 
reminding them of the importance of 
regular care of their teeth. Our cash re- 
ceipts picked up wonderfully. We have 
now inaugurated a return system for all 
of our patients. 

Next, she grouped the old accounts, 
selecting those who probably could make 
payments (Continued on page 


and Q5) 








IN LOS ANGELES 


LEARN 
Redielelevie 


TALKING PICTURES & ELECTRICITY 
In justafew years, Radiohas become one of the world’ sleadingindus 

n Talking pictures have brought new life and opportunity to the 
. Now, Televisionis here with a promiseof growthandactivityso 
c annot beestimated. Come to Los Angelesandlearnthesefasci 
nating Trades. Times are getting better. The worst of the depressior 
is over. Thousands of new jobs call for trained men. National Grad 
uates in demand, Léarn Electricity, lio and Television in this mil 
lion-dollar institution, 28,000 graduz Est. 28 years. Individual ir 
truction. Latest equipment, enabl to learn by practical studio 
and shop practice. Men of all roontayy e te oll, 


EARN Room and Board 
of our students are earning their living expenses while attending 
school now. We help you get a job. If you are short t of money, w 
d explain your problem. We also allow your Cvach Railroad Fare te , 
le Angeles. Send for. Free 300k 
—— —— ee ee ee, 
NATIONAL nae & ELECTRICAL SCHOOL 
| Dept. PSR-10, 4006 So. Figueroa St., Los Angeles, on 
Please send mey« eve » Book on Television, Talking Picture 
o details of R. R. fare offer 
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Learn Taxidermy. It’s 
Fun, and You Can 
Make Good Money in 
Your Spare Time, Too. 


Learn to mount and reserve all 
kinds of birds, animals, and fish 
Tan skins and make them into 
rugs androbes. Take COMMON 
SPECIMENS like rabbits, squir- 
rels, frogs, etc., and make them 
into ash trays, mirrors, lamps, 
ete. They sell at sight. Malcolm 
y made $25 while learning 
save yur trophies and decorate your 
room. This new hobby for men 
and boys will delight you. 
BOOK! Send AT ONCE—TODAY—for 
FREE ® this beautiful new FREE BOOK 
which tells how you can learn Taxidermy at home. No 
cost. No obligation. Contains hundreds of fine game pictures, It 
FREE! Write for yours DAY. State your 
N. W. School of Taxidermy,Dept. 3397, Omaha, » Nebr. 
































make Crowns, 
Plates, Bridgework, 
etc., tor Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
pare time. Full equipment 
of tools and materi: 4 inc lud- 
ed with course FI Low 

ition Dasy Rann Write 
for FREE ROOK about this 
thoney making profession that 
is not affected by machine 
age 


McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 590 Philadelphia, Pa. 


WANTED — Ambitious Men and Women 


exert AGGOUNTANTS 


EXPERT 
EARN MorE—Get Rid of Money Worries 





Trained Accountants command responsible positions 
and big incomes. Changed business conditions have 
enormously incre ased the demand. new, “easy-to- 
understand” Course —simplifies Accountancy. Les- 
sons prepared and teaching supervised by one of Amer- 
ica’s foremost accountants. We quickly and thoroughly 
train you in spare time at home for important executive 
accounting positions and to qualify for C. P. A. Exams. 
Bookkeeping experience not necessary. Low cost—easy 
terms. Send for FREE Book—Topay. No Letter NEc- 

ESSARY. Just mail this ad with your name and address. 


National School of Commerce, 536 S. Clark, Chicago. Dept.A-7 
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"GOVERNMENT JOBS 


a 

290300 

yA YEAR 
For LIFE 
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U.S. 














Short Hours * FRANKLIN INSTITUTE 
= Dept. P 282, Rochester, N. Y. 

Men—Women o s: Rush to me without charge (1) 32 page 

. a a « with list of future U S. Government 
18 to 50. > 4 Tell me how to get one 

© Name 

Mai! Coupon q am 
to-day sure. » Address 
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A Real Job Is 


Waiting for You! 


You high school graduates who 
haven’t been able to go to college— 

You college students who had to 
drop out after a year or two— 

You shop and industrial office 
workers stuck in routine jobs— 





Draftsmen Well Paid 


You wouldn’t pass up a Drafting job if you 
realized how fascinating Drafting work is— 
how well it pays—and how quickly you can 
prepare fora real Drafting job by home study. 


Will You Look Over— 


Beginning Drafting Lesson (a week’s practice) 
showing you how easily and quickly you can learn 
Drafting at home. This tryout may show you the 
way to success. 





List of Local Students and Graduates whom you 
can call upon or phone. They have profited by in- 
vesting spare time in money-making home training. 


*“*‘Selective Employment Service,’’ describing how 
we have helped hundreds of students and graduates 
cash in on their training by securing good jobs. 


We welcome this opportunity to show you exactly how 
our training will help you by enabling you to try out 
our teaching methods, talk with our students, and 
check up on our employment service. Before you make 
any decision in this matter, you owe it to yourself to 
investigate. Return coupon for material listed above. 











Dept. D737, Drexel Ave. at 58th St., Chicago 
You may 


send me Drafting lesson, student list, ‘‘Se- 
ctive Employment Service,’’ i 


without obligation. 



















big-pay success quicker, 
choose Aviation with its bright 
future. For the best in proper train 
ing, come to LINCOLN, the World's 


Zest Known School Gov 
ernment Licensed instructors : o 
ready to train you 
for sure success as pilot 
ormechanic. Just as they 
have trained our other 
graduates who write such let- 
ters as that shown to the right 
Government Approved School. Un- ] School Ihave been 
excelled equipment. Training in- employed aspilot 
cludes blind flying, cross country, M tastes i 
acrobatics, etc My salary ... 1s 
Exceptional opportunities inCen- ] - - . $400 a month 
tral and South America as well as . . Lincoln trained 
.S. Aviation courses taught in | pilots are pre 
ferred . = 


either English or Spanish. rite 
today. State your age LC ; 
LINCOLN AIRPL ANE & FLYING SCHOOL C. L. Currier. 








$400 a Month 

i . Since com 
pleting my train 
ing at the Lincoln 








214C Aircraft Bidg., Lincoln, Nebr. 








otyt tt 
How do you cross your ‘'t's''? 
Have you noticed how many Ways you cross ‘‘t’s”’ 
al dot i’s'’? These formations in writing in 
licate important character traits that determine 
ability tojachieve Write me and find out how accurately 
your handwriting portrays your character. SPECIAL OFFER: 
Letters postmarked no later than October 15th with $1.00 
closed will bring a complete analysis. 


de Berri . . . Expert Graphologist 


Membre de la Societe de Graphologie de Paris 


507 Fifth Avenue . . . New York 








Secrets of Success 


DENTIST SUCCEEDS 
ON “TRADE” BASIS 


(Continued from page 94) 


carefully worded a letter asking them to 
make payments of fifty cents or a dollar 
at regular intervals thereby helping us to 
keep our doors open that we might relieve 
the suffering. The response was an agree- 
able surprise. 

One idea brought on another. Our cards 
revealed many children within the school 
age. Their names were listed and a greet- 
ing sent each on their birthday. Many 
came in to thank us and have their teeth 
examined and repaired. We prize this sys- 
tem highly, for children of today will be 
grown patients tomorrow. 

Now we can say truly that the depres- 
sion is light with us and this winter we 
will have plenty to eat and some cash. 
Above all we rejoice to say that we do not 
turn away anyone who is in need of our 
services.—J. V. C., Kingsville, Texas. 





OREGON YOUTH CREATED 
HIS OWN “JOB” 


HERE is at least 

one person in 
Oregon who is not 
going to sing a de- 
pression song in aft- 
er years whenever 
the 1930-33 period 
is mentioned. 

Standing amidst 
little wooden pen- 
guins, dogs, cats and 
other funny animals 
and fowl painted in 
brilliant hues, at his studio at Salem, 
Oregon, twenty-year-old Fred Blatchford 
smiled broadly when asked if the famous 
depression had hit him. 

“Why, no,” he laughed, “I can’t say -it 
has. You see, it’s just the past two years 
that I have done this work on a really 
commercial scale and I have been pretty 
busy all the time since, and this year I 
had to put on three persons for full time 
employment besides myself.” 

Working with wood was a hobby of 
Fred’s as far back as he can remember— 
and further, according to his parents, 
Dr. and Mrs. B. Blatchford of Salem. 
His mother tells that when he was a tiny 
child, the best way to keep Fred out of 
mischief was to give him a block of wood, 
some nails and a hammer. 

When he was eleven years old he dis- 
posed of a few articles he had made of 
wood. The Blatchford basement was 
turned into a workshop and Fred set 
himself to learn the rudiments of handi- 
craft. He began constructing clever novel- 
ties. Visitors at the Blatchford home saw 
these and desired to purchase them. 
Friends of these friends came to purchase 
more. 

Two years ago Fred had his first 
hunch that his (Continued on page 96) 
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Many Radio Experts Make 


Radio work 








|} at home to 







National Radio 
Institute 


J. E. Smith 


President 





Bete\ce 


Doubled 


\ 


and 
Tripled ( 


Salaries / 


Ill Train You 
at Home toFill 
a GOOD Job 
in Radio 


Send for my book of information 
on the opportunities in Radio, It’s 
FREE. Mail the couvon now. Get 





he acts on your opportunities in 

this field with a future. N.R.I. train- 

ng fits you for jobs making, selling, . 
rvicing sets: to have your own busi # 

ness; to operate on board ships, in a " 

broadcasting or commercial land st: e , 

tion; for television, aircraft Radio : P 

aml many other branches. My FREE 

hook gives you full information on 

Radio many opportunities for suc , anger 


and how you ean quickly learn 
be a Radio Expert. 






$40, $60, $75 a Week 





Why struggle along in a dull job = ' 
with low pay and no future? Start = | 
training now for the live-wire Radio 
field. I have doubled and tripled sal Radio is making flying 
aries. Many men holding key jobs in safer. Radio operator 
Radio got their start through N.R employed through Civi 
training. Service Commission 

earn $1,620 to $2,800 a 
year. 


Many Make $5, $10, $15 a 
Week Extra Almost at 





Once 

Hold your job. T'll not only train 

ou in a few hours of your spare time 
a week, but the day you enroll I'll 

end you instructions which you should 
master quickly for doing 2S Radio 

obs common in most every neighbor- 
hood. I will give you Radio Equip 
nent for conducting experiments and 
making te ts that teach you to build Spare-time set servic 
and ervice practically ever type 

ing pay 


s many N. R.1 


3 $15 a week 







f receiving set made. Fred J. Du 
buque, 19 Church St., Oswego, N. Y 


“e xtra t J e 
wrote I have made about $1,200 in : E ere 
little over two year “ ti make as much as $40, 

r \ yea pare Ime $60, $75 a week, 


ACT NOW—Get My Book 
—FREE 


My book has shown hundreds of fellows 
how to make more money and win success. 
It's FREE to any ambitious fellow over 15 
years of age. Investigate. Find out what 
Radio offers; about my Course; what others 
who have taken it_are doing and making, 
about my Money-Back Agreement, and the 
many ‘other N. R. I. features. Mail the 
coupon for your copy RIGHT NOW, 





Television i o 
J. E. SMITH, President ing field. You can ge 
ready for it 
I, training. 





National Radio Institute N.R 
Dept. 3KP3 
Washington, D. C. 





. . 
t J. E. SMITH, President js 
National Radio Institute ' 
I Dept. 3KP3 

1 Washington, D. C ' 
Dear Mr. Smith: Without U 
| | obligating me, send free book B 
| about spare-time and full-time t 
{ Radio opportunities and how ‘ 

I can train for them at home 
| (Please print plainly.) a 
] 
l 5 
i Name Age . 
a 
I Addre # 
I * 
( State s 
| b] 
.C—_ eS SE eae oe eee eee ee eee ee 



















































to keep up 





* CRASH 
... there goes 
a tradition. 


* BANG 
... it’s the end 
of a regime. 


x* BOOM 


- +». another 
fallacy passes. 










* 


THE WORLD IS MOVING! ' . 


These days it takes a sprinter 








You can’t stand still 
happening. 
methods are 


And this applies 
What are 


coming in. 


you doing about 


apply. The coupon is 


“The Universal University” 
Without cost or obligation, 
your ne klet 
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oO Arc hite ct 

C) Architectural Draftsman C) Aut 
Building Estimating [ 

(] Wood Millworking C) He 
Concrete Builder [ 
Contractor and Builder 


Civil Engineer 

Highway Engineering le 
() Surveying and Mapping ( 

Gas Engines — Tooln 


aker Woo 


Aviation Engines Po 
BUSINESS TRAINING COURSES 

Advertising 

Business Correspondence 


enady we wk travel, seood pay 
Open to citizens 18 to Let me 
you beeon y Pos 1 cl 
Be - Mail Carr 
R p you get 
y t byou want 
Is miner of ¢ 
~ { y r 
Ha ve | 
Now FREE _E ig ye 
an helt I 


today! 
Old ways are losing out. 


just standing 


tra 


itors, don’t forget) are in seriou 
ig every | ible moment to the 
ional Correspondence Schools ¢ 

training it’s not for slow-pokes 

men who mean business in a fast 


please 
te Wins and Why.”’ and fu 
fore which I have 
INDUSTRIAL COURSES 

sridge Engineer 

obile Work 
Steam Fitting 
Ventilation 


yn 
bing 
iting 

Sanitary Engineer 


Plur 


Fruit Growing 
ultry Farming 


Train now fora anueane 


PATTERSON SCHOOL, 1610 wrener Bide.. 


yurse 
and quitters! 
ving world need 
your application blank, 


Things 


to you—and your job! 
it— 


Wal p, get in action! Equip yourself 
in ire time—for the sprint that leads to success 
to se to a better job—to more money! 

The + eis on Many of your competitor 
may be close friends, too, but they’re earnest compet- 


ining —they’re de- 


of Inte 


istery 
rhis is 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7659-G, Scranton, Penna. 


a copy of 
il particulars 
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Sheet Metal Worker 
Steam Engineer 
Marine Engineer 


Navigation 
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C) Electrical Engineer O) Refrigeration 

() Electric Wiring 0 R. R. Locomotives 

LC) Electric Lighting () Air Brakes 

C) Welding, Electric and Gas [ cee Spernene 
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Personnel Management () Lettering Show Cards 
(| Trathie Management CL) Stenography and Typing 
Cost Accountant DO) Commercia 
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and ©.P.A. Coaching CD Civil Service 
{) Bookkeeping C1) Railway Mail Clerk 
() Secretarial Work Mail Carrier 
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Salestmanship C) High School Subjects 
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Salesmanship CL) Lumber Dealer 
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Secrets of rae SS 


OREGON YOUTH CREATED 
HIS OWN “JOB” 


(Continued 95 


from page 


novelties might sell in a bigger way. 
He packed a little suitcase of sam- 
ples and hied himself to Portland. He 
admits that he was actually a little sur- 
prised when one of Portland’s largest 
stores asked for the exclusive handling 
of the wood novelties at Portland. With 
fortified courage he marched on to other 
towns and met with equal success. He 
was eighteen then, and helping to put 
himself through his senior year in high 
school. Working op, he also completed 
a year of study in the law school of 
Willamette University at Salem. But Fred 
wasn't interested in that over-crowded 


profession. He wanted to work with wood, 
and colors and decorative materials. When 
he financially able, he he 
intends to study interior decorating. 

In the meantime his father purchased 
near Portland. 


confesses, 


1S 


a once-upon-time nursery 

The place is overgrown with many va- 
rieties of wood that are dear to the heart 
of a wood lover. Fred now devotes all 
of his time to his wood work. The Na- 
tional American Legion convention at 


Portland in September, 1932, was a find 
to him. Fred heard opportunity knocking 
and he opened the door wide. As a conse- 
quence Legionnaires returned to their 
homes with many a funny little wooden 
animal, fowl, and what-not in bags and 
pockets. In due time orders began coming 
in from these home towns. Fred is now 
selling to almost every state in the Union 
and there among the great 
army of L. L. M., 
Silverton, 


Cash Prizes 


‘THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Month- 
ly, and which is accepted for printing 
in this magazine. 


is one less’ boy 
‘The Unemployed.” — 
Oregon. 





Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author’s success, or that of 
some one known to the author, has 
been gained by some method of edu- 
cational guidance, fitness for the job, 
or application to the work will be con- 
sidered. We are not looking for the 
“get-rich-quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unléss postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 


| 


| 
| 
| 
| 





















THE MYSTERIOUS WORLD 
WITHIN YOU 


Those strange feelings of intuition and premo- 
nition are the urges of your inner self. Within 
you there is a world of unlimited power. Learn 
to use it and you can do the right thing at the 
right time and realize a life of happiness and 
abundance. Send for new, FREE, SEALED 
BOOK that tells of these fascinating facts. 
Address: FRIAR K.W.Z. 


ROSICRUCIAN BROTHERHOOD 
SAN JOSE, CALIFORNIA 
















Established 
1902 





New York 
Eleetrieal 


Ask for free bookle  &Selhool 
40 West 17th St., N. Y. C. 








Pop-Corn STOREe 
Make quick success with CARMEL 
CRISP . .. sensational new candied 
Pop-Corn confection. Stores goingstrong. 
Openings in many towns. Little capital. 
supply complete equipment . . help finance end 
locate you . . furnish store plans . . successful 
original formulas és teach process. Send for 
‘ree book . . . ‘‘Golden Kerneis of Profit’ 
Explains ail. Write today. No obligation. 
Carmelicrisp Machine Co., 
1047 S. High St..Springtield, 0. 


“amet “TELEVISION 


and goo types Television at W9XAL. Thoro 
training qualifies for Ist class license. 95% 
grads passed federal exam to date, Practical 
experience on experimental vi sual station 
W9XAL. Medium and quasi-optic frequencies, 
Studios atop skyscraper. Placement bureau. 
FIRST NATIONAL TELEVISION, 
3013 Power * Light Bidg., Kansas City, Mo. 













Structural Drafting 


Here is an advanced HOME STUDY COURSE 
designed especially for ambitious JUNIOR 
DRAFTSMEN which you can learn easily and 
quickly, Send today for complete details 


CANTON TECHNICAL SCHOOL 
1117 Seventeenth St., N. W., Canton, Ohio 











ELECTRICAL 
ENGINEERING 


A CONCISE, comprehensive course for men of 
limited time, complete in one year. Mathemat- 
s, engineering drawing, shop-work. Students 


ms truct motors, install wiring, test electrical 
Modern buildings. 40 years’ suc- 


e. Catalog on reques st. 


= Ny BLISS "ecTsicat 


110 Takoma Ave., Washington, D. C. 









Make money hol pictures. ES quickly during 

spare time. Also earn while you learn. No experience 

necessary. New easy method. Nothing else like it. 

Send at once for free book, Opportunities in Modern 

Photography, and full Rotor Pk 
RICAN SC OF PHOTOGRAPHY 

Dept. 1367, Ayeo1 Michigan Ave Chicago, U.S.A. 










SALA to 
and ARCHITECTU 34 = 


Intensive, Practical, Technical Courses, in Electrical, 






Mechanical, Structur al, Architectural cngineering. Ye- 
sree in 2 yrs. Dipk sosiag Big pe Short cou 
ity, Power Plant, E ectric Refrigeration, 





vision, Drafting. } sentials eliminated 
Money Saved. Low tuitio n, Extens ive modern equip 
ment. Part-time w« 4a core training. 33 yrs. experience “ 


producing succe ite 


FINLAY ENGINEERING COLLEGE 
1003 Indiana Ave. _ Kansas City, | Mo. 


BEER GARDENS PAYING BIG! 


Train at Home to Open or Manage a Successful Beer 











Garden, Roadside Inn or Restaurant. Good Pay. 
Opportunities everywhere in restaurant cafeterias, r 
len 1 road 1 it Op one ) uur vard 

i a i Tt la \ ) iu 
I XI i unne tra Thom 
I cost i te G 

r FREE letail Lewis. TRAINING “INSTITUTE. 
Suite RS-2712, Washington, D. 
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STUDY AT HOME 


ally trained men win high 
positions and big success in 
business and public life. Be 
independent. Greater opportu- 
nities now than ever before. Big 
corporations are headed by men with 
legal training. Earn 


$3,000 to $10,000 Annually 

We guide you step by step. You can train at home 
during spare time. Degree of LL. B. conferred. 
Successful graduates in every section of the United Stat tes. We 
furnish all text material, including fourteen- volume Law ° 
Low cost , easy terms. Get our valuable 64-page ‘‘Law Training for 
Leaders hip’’ and “‘Evidence’’ books FREE. Send for them Ww. 


LaSalle Extension University, Dept. 1038-L, Chicago 





You can complete 





High School Course 
in 2 Years this simplified High 


2 years. Meets all requirements for entrance to college 
= leading professions. Standard High Benoa! texts supplied. 
Diploma ava Separate suljects if —_ gcc a 
etin 0 obligation 
American School 
Dept. H-737, Drexel Ave. at 58th St., Chicago 






















RADIO ENGINEERING 

RCA Institutes offers a combined course of } 

high standard embracing all phases of Radio y 
Practical training with modern equipment ib 
at New York and Chicago schools. Also specialized | 4 
vuurses and Home Study Courses under new ‘‘No ing 
jligation’’ plan. Illustrated catalog on request. 


RCA INSTITUTES, INC., Dept. PM-10 
75 Varick St., N. Y. 1154 Merchandise Mart, Chicago 


Recognized Standard in Radio Instruction Since 1909 


} 

























Want a Career in 


PHOTOGRAPHY? 


Big opportunities. Learn quickly 
23 years experience training men 
and women for successful careers 
in Photography (commercial, news, 
portrait, motion picture). Personal 
attendance or Home Study. Free 
booklet How to Sueceed in 
a Photography. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 West 33 St. (Dept. 5B) New York City 


E wow ' 
SUCCEED 


PHOTOGRAPHY 



















For 30 Days Reading—No Money Down 
Actual Crime Cases — If You Act Quick! 
We will send you this stirring book onCrime 
Detection, Secret Service and Identification 
Work for’ 80 days free reading. Send no 
money. you decide to keep it then | ernd 
me only $1. If not, return it. WRITE 

DAY. Not sent te boys under 17 years of age. 


T. G. Cooke, Book Dept. 13-67 1920 Sunnyside Ave., Chicago, III. 


aC! Oi! n 10 Weeks 
Qs oi GRADUATION- 



























PAY Y TUITION 
YOUR GREATEST OPPORTUNITY! 
Prepare for jobsin Service Work, Broadcasting, 
Talking Pictures, Television, Wire le ss, etc. by ten 
weeks of practi al’ shop work inthe great COYNE 
Radio Shops. Pay for your training after you graduate. 
Free Employment Serv ie e. Write today for our Big Free 
mae and Television Be 

ADIO DIVISION, CONE, Sigermical, SCHOO 

500 - Paulina St., Chicago, Iinois 


RTOON YOUR WAY 
ccess/ 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to ae 
ORIGINAL CARTOONS at home that you can 


Send name and address for free details. Onty. ‘Ze 


SELL! Course has 26 lessons and 600 illustrations. 
RAYE BURNS SCHOOL, omamnth S-X, Box 2194, Cleveland, Ohio 



































praia 
2 ’ 7 id ’ : 
1 y caps 

Pays AGENTS ‘0 }6 an Hour 

RN A SPREAD-A-TREAD repairs worn spots for 


a few pennies. Spreads on withaknife. Dries 

Y overnight Tough, flexible, long wearing 

J 2,000 additional milesguaranteed. Endscostly 

Ly, re-treading. Saves buying new tire s. Write 

for Free Demonstration Sample she owing 
toughness and Special Agents’ Offer. 

PLASTIC RUBBER CO. OF AMERICA 
Dept. K-315, E. Court St., Cincinnati, 0. 


A RAILWAY 
TRAFFIC. INSPECTOR 


Opportunities Now for Rapid Advancement 
Trained, Active Men—19 to 55—wanted for 
Railway and Rus Passenger Traffic Inspec 
tnt teresting work travelling or near 
home We train you in a few weeks with simple, 
sate: re sting home-study course. Ourrecord for 15 
positions foun: forall graduc ttes or tuition 
Ao fimded Pay to start as high as $140 per month, 
plus expenses. Many graduates go on to executive 
h- e be tation Field. Write today 
wifor Fr ndard Susiness Training 
institute, Div. ‘310, Buffalo, N. Y. 
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TESTS SHOW STRANGE 
NATURE OF CHLORINE 


(Continued from page 51) 


good bleaching agent for certain dyed fab- 
brics and flowers. By adding muriatic or sul- 
phuric acid to it, you can produce chlo- 
rine—an excellent way for the amateur to 
obtain the gas in his future experiments 
Bleaching powder also can be obtained in a 
prepared form at most drug and grocery 
stores, generally under the misnomer of 
“chloride of lime.” 


N ANY organic substances can be made 
4 to react with chlorine. For example, 
drops of warm turpentine on a piece of 
paper immersed in a bottle of the gas will 
take fire spontancously and one Bon large 
quantities of soot. .\ lighted candle and even 
a small gas flame placed in chlorine behave 
in a similar manner, but will soon be ex- 
tinguished. 

When carbon combines with chlorine, the 
very useful chemical carbon tetrachloride is 
formed. This is the liquid used in many 
types of fire extinguishers and also as a 
cleaning fluid for clothes and fabrics. 

Using a small amount of carbon tetrachlo- 
ride, the home chemist can perform an in- 
teresting and instructive experiment. Place 
some of the liquid in a flask, warm it gen- 
tly, and pass the vapors given off into a 
glass tube containing hot lead peroxide. The 
brown lead compound soon changes out- 
wardly, the oxygen in the peroxide switch- 
ing places with the chlorine in the carbon 
tetrachloride to form white lead chloride and 


gaseous carbon dioxide. This exchange of 
elements is what is known as double de- 
composition. 


The white lead chloride remaining in the 
tube can be dissolved from the rest of the 
residue by washing it in hot water. Then by 
filtering and evaporating the liquid, the ama- 
teur can obtain the lead chloride for fu- 
ture use in his home experiments. 

One of the most important combinations 
of chlorine is hydrochloric acid. Although 
it is a gas formed by the union of chlorine 
and hydrogen, it dissolves readily in water 
to form liquid hydrochloric acid. If the acid 
is slightly impure it is often referred to as 
muriatic acid. 

When hydrochloric acid gas 
the water, a noticeable amount of heat is 
given off. This can be shown by wrapping 
the bulb of a thermometer with a thin piece 
of wet cloth and holding it over the open 
mouth of a hydrochloric acid bottle. The 
hydrochloric acid gas given off by the acid 
will be absorbed by the wet cloth and the 
temperature will rise. 


dissolves in 


LTHOUGH the amateur chemist can 

buy hydrochloric acid cheaper than he 
can make it, he can — a small quan- 
tity of it experimentally to satisfy his own 
curiosity. Dissolve common salt in a small 
quantity of sulphuric acid diluted to about 
half its strength with water. The gas driven 
off when this mixture is heated is hydro- 
chloric acid gas. If this is bubbled through 
water, hydrochloric acid will result. 


SECRET OF PURPLE GOLD 
SOLVED IN LABORATORY 


GoL_p ornaments found in the tomb of 
King Tut-Ankh-Amen were covered with 


beautiful purple film. The mystery of this 
coloring has been solved by Prof. R. W. 
Wood, of Johns Hopkins University, Balti- 
more, Md. At the time of their discovery, 
some scientists claimed that the ancient 
Egyptians knew how to color gold. Wood, 


by laboratory tests, has shown that the 
purple is due to iron in the gold which had 
been hammered and then heated. 
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sition looks good to me. Send, by 
return mail, prepaid, the courses 
checked below fer which § am 
enclosing 








[1] Moulding a Mighty Arm, 25c 
] Moulding a Mighty Back, 25¢ 
] Moulding a Mighty Grip, 25c 
[] Moulding a Mighty Chest, 25¢ 
[] Moulding Mighty Legs, 25c 
1 Strong ManStunts Made Easy, 25¢ 


** Nerves of Steel, 
Muscles tike Iron’’ 





SENT FREE! [All 6 Books for $1.00. 
OE 
Address a 





97 












Here’s An Easy Way! 


to bring you a fine cash in- 
come! Without taking any 
time away from your job 
Pleasant easy work at home 
Decorate beautiful gift-wares 
the Fireside way. You can 
do it in spare moments. 

) previous training re 





quired No special ability 
needed No tedi us study 
No memorizing. With the 


Three Simple Steps sent 
you by Monsieur Petit the 
vreat artist Director of 
Fireside Industries, it is just fun! We want men in 


Fireside Industries, a®%8t: Mich. 


, CHEMISTRY 


iplete, practical home-study 

iF, courses prepared by some of the 
5 best-known chemists in this 
Ws, country, including 
\ = ALLEN Rocers, B.S., 
M.S., Ph.D.—Head of | 
Department of In- | 
dustrial Chemistry, 
it. Institute; L: 
. Totman, Ph.D., 

Vv ice-pre side nt 














United Chemical 
and Organic Prod- 
ucts Co.; BrapLey 


ST —* B.S 
Head of the De- 
Lehigh University, and 
Owen L. Sunn, Ph.D. — Professor of Ap plied 
Chemistry, University of Pennsylvania 


Mail Coupon for Free Booklet 


INTERNATIONAL SCHOOL OF CHEMISTRY 


Division of the 
International Correspondence Schools 


of Me callurgy ; 


partment 


Box 7651G. Seranton, Penna 
Wit it cost - See pl ise end me full 
a f ir | id 


[ ane alyticz ‘I Che mishry industrial Chemistry 
Chemical Engineering Short Chemistry Course 
} Pharmacy 





LEARN TO RE-SEAT 
YOUR CHAIRS 


Have you a chair, 
stool or bench 
that you would 
like to re-seat? 
We will teach you 
how to do it. Use 


either Cane, Rush, 
Reed Splints, 
Fibre Rush, Cane 


Webbing or 
(ir 
instruction Book Only 10c 


illustrated Instruction Book 
w to do Seat Weaving 






















Send 10c today for our 
and price list explaining ho 


The H. H. PERKINS CO. 











269 Shelton Ave. New Haven, Conn. 
Heres QUICK-MONEY for You 
21 FOLDERS — ALL PARCHMENT 
in A Christmas Box Assortment 
Exclusive —original— 21 outstandingly beautiful Christ- 
mas Folders—each different in handsome Book Gift Box 
Magnificent multi-colored crayon and raised silver me- 
tallic designs, Eachwithanenvelope. AMAZING VALUE 

COSTS YOU 50c SELLS FOR $1.00. Write for 
ee sample and c a ition offer immediately. A start- 

ng easy seller ALTHAM ART PUBLISHERS, | 
9 Water Street, Dept. 50, Boston, Mass. 








Always mention PopuLAR SCIENCE 
NIONTHLY when answering adver- 
tisements in this magazine, 


U. S. Govern- 


ment Jobs 
RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


(City and Rural) 


$1700 to $3400 Year— 
MEN—BOYS, 17 UP *SNimmeoiarsey 


Many future eppointments 































Begin Right Now! 
Thousands are making Fire- 
side decorations—making from 
hundreds to thousands of dol 
lars and doing their own work 
besides We supply you with 
veryth a yon Gees Big gen- 
erous lete Kit WITH 
OUT EXTRA COST. It’s a 
cinch! Your success is assured. 


FREE aatiiad 


Fillout and mail 
coupon at once. 
Without any ob- ‘colors 
ligation it brings | °>!ization 
you wonderful 4 
Fireside Book in j Name 
colors. Explains 
everything! 


















































Fireside Industries, 
. Dept. 51-P, Adrian, Mich. 


Send me your won eset gir Free Book in 
This does not put me under any 


r> 
Loe 





SPARE 


time MONEY AHEAD 


Act Now! 
Take Orders for Popular Science 
Friends Buy it on Sight! 

You like the magazine and read it. Your 
friends will too! No salesmanship required ; 
just get a sample copy by sending today for 
our free information on how to make big 
money in your spare time, and you will 
soon be taking order after order! Learn 
this new way of turning spare time into 

pieasantly earned dollars. 
Learn How Easy It Is To Make Real 
Money in Spare Time! 
MAIL COUPON TODAY 
Se S@ SSS Se eS SS eS See ee ee ee eee 
POPULAR SCIENCE MONTHLY 
381 Fourth Ave., New York, N. Y. 


Please send me full information free on h T can 


ine Wi Money in my spare time 


(NAM 














7-11 Mee 


ALES from 63 
Harris makes ovet $8. 00 CASH SF FIT — works “ie 
7 «< 
quae. ts ike wildfire — experience | ocate 
magic — ta TE 


d | 
e help finance an 
—every i ola 2 market waiting. 
WUICK. Get FREE FACTS. sat 
castlil — S.High = 





Springfield, oO. 





ae ARN 
UP TO $25 A 
WEEK, OR MORE 


Grow Mushrooms in your 
cellar or shed Big de- 
mand Experience un- 


MAKE necessary—-we tell you 
ov | trate: ’ + 

ROM RS Sart NOW crite todos 
at | | American Mushroom 


PL Ltd «industries. tra. 
ain COLLEGE 


DEGREE IN 2 YEARS 


THIS BOOK 


















Degree in Civil, Electrical 
hanical, Chemical, Aeronaut 

ngineerin Those who 
high school may make up 

Low cost Studen f 

er the world. See exhibit 
World Fa Write 


School of 
Engineering 





50th 
Year 5103 College Ave., Angola, Ind. 











¢ FRANKLIN INSTITUTE 
4 

Sf ral P276, Rochester, N. Y. 
> Sirs: Rush to me WITHOUT CHARGE FREE 
awe k ith list fute vernmer 
Ry mm eee Peed bs Pom cpg “ 

° teady U. 8. Government posit 

© 
4 Name 
/ Address 


| MECHANIZING CANADA’S 
| FAMOUS MOUNTIES 


(Continued from page 39) 


All this does not mean that the Royal 
Canadian Mounted Police have forsaken the 
horse. By no means. Every recruit is still 
required to be able to ride, to have some 
knowledge of the care and management of 
horses. Riding still has a place on the daily 
schedule of the training course. There is still 
stable duty to perform. There are still 
musical rides on occasion, still sports to play 
on horseback. 

Nor has the picturesque mounted member 
of the force entirely disappeared. Horses 
are now few in number, but where the va- 
cationist where tourists come in thou- 
sands, there the Mountie is still to be met 
riding a superb steed, and wearing the 
famous scarlet tunic, dark breeches with 
wide gold stripe, and high, spurred, glossy 
riding boots. 


goes, 


ME SCHANICAL transports have even re- 
sulted in a change of uniforms. The 
wide brimmed stetson has gone by the board 
—for the motorized Mounties. A flat cap, 
as worn by the army, the municipal, and 
provincial police force, telegraph and bank 
messengers, has been adopted. It adds speed 
to the uniform, while it retains some of the 


color associated with the Mounties. It is 
blue with a gold band. 

Other changes have come about in the 
uniform. The motorized members now wear 
dark blue uniforms with gold stripe. Khaki 
has become a more worn colour by the 
members of the force, often with slacks 
instead of breeches and shining high boots, 


and minus the jingling spurs, the riding crop 
of the mounted divisions. 

The mechanization process, the demand 
for a better and faster moving force has also 
invaded another field of duty. Typewriting 
is now a requirement for a successful candi- 
date. A good stenographer, capable of using 
and repairing a typewriter, comes out of the 
training class. Six months of typewriting in- 
struction is now included in the course for 
recruits. 

That same demand for a better force has 
gone into acquiring better transport for those 
members who patrol the very far north, who 
in winter time cannot use motor boats, air- 
planes or other fast methods of transporta- 
tion. Faster and sturdier dogs are being bred 
by the force at various points throughout 
Canada. Imported dogs, the famous Borzoi 
wolf hounds, are being bred with the husky 
dogs which are the beasts of burden in the 
northland. A _ sturdier, better coated and 
faster dog has resulted. 

Will the machine age in the 
Police mean the end of romance, glamor, 
and adventure? It is hardly likely that the 
mechanization will spoil the reputation built 
up in the sixty years that the force has been 
in existence, that the annual reports will be 
less replete with tales of courage, daring, and 
adventure, just because motorized mounts re- 
place horses for most of Canada’s Mounties. 


Mounted 


KENTUCKIAN’S SHOUT 
HEARD EIGHT MILES 


Out of Kentucky comes the report of a 
man who, in a recent contest made his shout 
heard eight miles away. Loudspeakers, audible 
for dozens of miles, have been built, but 
nature’s records for loud noises remain un- 
approached. Thunder has been heard as far 
as 100 miles away. What is believed to have 
been the loudest noise ever produced in history 
occurred when the volcano Krakatoa blew its 
top off in 1883, with a concussion that was 
heard at a distance of 3,000 miles. 
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PLAIN CLUES TO 
MOTOR ILLS 
(Continued from page 58) 


rocks ?” 
“Either 


over sharp 
declared Gus. 


hard use or running 
“You bet it does,” 
a wheel bearing is worn or else some- 
thing’s loose in the steering gear. Either 
trouble would make the wheel wobble and 
grind itself to pieces on the pavement. 
“Then take your lights,” Gus continued. 
“They’re another good source of clues. Be- 
tween your lights and your ammeter, you 
ought to be able to find out anything you 
want to know about your ignition system. 


“Flickering lights, for example, are a 
pretty good indication that there’s a short 


some place in the lighting circuit. To find 
it, all you’ve got to do is turn on your head- 
lights, then your side lights, and finally the 
dash and dome lights. If the lights flicker 
in all three cases, you've traced the short 
to the tail light. If they only flicker when 
the headlights are on, look in the _ head- 
light circuit. The same thing holds true for 
the side lights and inside lights. 

“If the lights flicker every time you 
switch on the ignition, look in the ignition 
circuit. Lights that flare up when you speed 
up the motor mean that there’s a loose con- 
nection somewhere in the battery and gen- 
erator circuit.” 

“Ts there anything in all this stuff about 
smoky exhausts meaning trouble?” Canton 
asked. 

“In a way, ves,” agreed Gus. “Of course, 
you're going to have a certain amount of 
exhaust smoke when the motor is cold, but 
when it starts to puff out in clouds, watch 
out. 

“Tf it’s white or light blue, you’ve proba- 
bly got too much oil in the crankcase or else 
the oil you’re using is too thin. A_ black 
smoke that’s smelly means the carburetor’s 
set for too rich a mixture and a gray smoke 
shows a combination of both troubles. 

“But the exhaust isn’t the only place 
where smoke will give a tip about the con- 
dition of your engine,” Gus continued. “The 
blue vapor that sometimes puffs out of the 
crankcase breather pipe will tell you a heap 
about your piston rings and cylinders.” 

“What's the breather got to do with the 
piston rings?” asked Canton, puzzled. 

“Just this,” Gus pointed out. “If your 
rings or cylinder walls are worn, some oil 
is bound to work past them into the cylin- 
ders, where it’ll burn and be blown back 
into the crankcase. Naturally if it gets into 
the crankcase, it’s going to leak out through 
the breather. If it just sort of floats out, it 
probably doesn’t mean much but when it 
comes out in puffs you can be pretty sure 
one of the pistons is leaking.” 

“Gosh, you’re a regular Sherlock Holmes 
when it comes to detecting the faults in 
cars,” Canton exclaimed admiringly as he 
touched the starter button 

“Well, you need to be to run a garage,” 
Gus told him. “You've got to use your eyes 
and your ears as well as your hands to get 
along. No sense getting all messed up with 
grease and oil when you can find out things 
lots easier by looking and listening.” 


GAS TANK CAP MUST BE 
CHOSEN TO FIT CAR 


Ir you lose the screw cap on your gas 
tank, be careful what type you buy to re- 
place it. Just because it fits, it doesn’t nec- 
essarily follow that it’s the right cap for your 
car. Two types are manufactured—one with 
a small vent hole and one without the hole. 
The vented cap is for use on cars with vac 
uum tanks and the unvented cap for cars 
equipped with fuel pumps. 


Disastntonthasiistinslistenaioe Jz, 











what do you think 
of this idea ? 


HAT’S what inventors most often 

ask of me—or of any Patent Attor- 
ney. The ey want our opinion of the 
value, the ‘“‘sale-ability” of their ideas. 
Often what they really want is encour- 
agement. They long to have someone 
support their own belief — secret or 
otherwise—that “there’s millions in it.” 


Now, no one ever asks a doctor whether 
or not a newborn baby will grow up to 
be a poet or a banker or an engineer. 
The doctor’s business is to take care of 
the baby professionally, afterits advent, 
and treat it for any ailment that may 
be present. 


The Patent Attorney’s business is to 
make sure, so far as he can, that all 
legal requirements have been met and 
covered in his client’s Patent Appli- 
cation; and then to give his experienced, 
whole hearted assistance to help obtain 
the best Patent procurable. 


*““Encouragement’”’ Is Too 
Often Misleading 


The O’Brien Organization will give its opinion 
on the exc vogg: * of your invention — not its 
marketability. We holdit unethical fora 
Patent etn $e estimate the eventual 
worth of an idea. And so thinks every repu- 
table Patent practitioner. Notonly would itbe 
unfair and discouraging because it might be an 
under-estimate—but there's the greater danger 
of being doubly unfair and conjuring up false 
hopes for the inventor throughan over-estimate. 
Our service to inventors, manufacturers and 
attorneys is one of sez asoned legal assistance 
in Patent and Trademark matters. Beyond that 
we do not attempt to go. 


This 
FREE 
Book 
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CLARENCE A. O'BRIEN 


REGISTERED PATENT ATTORNEY 
883 Adams Building 

















WASHINGTON, D.C. 


Without obligation, send me your booklet ‘‘How to Obtain a 
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An “Anecdote” Was 
an Vapuntenes Tale 








HIGH-FLYING CAMERAS UNCOVER 








green. It 

that the 
gave the 
appear- 


are a shade less 
was these faint variations in hue 
camera had recorded and which 
negative its puzzling wind-on-water 
ance. 

Not many miles north of Hicksville, 
the eye of another camera caught sight of a 
mysterious object on the bottom of Long 
Island Sound. It looked like an immense 
black crown, 200 feet in diameter. The puz- 
zled cameraman examined the film a dozen 
times. He couldn’t imagine what the object 
was. He was so curious that, on his next 
air-mapping flight, he headed out over the 
water to find out. Several hundred yards 
offshore, he saw the answer to the riddle. 
When sand had been pumped up to fill in 
the site of the new Sunken Meadow State 
Park, nearby, the dredging had left a deep 
crown-shaped hole in the bottom of the 
sound which had registered pure black on 
the film. 

Imagine 


the crops above 


discovering a city beneath the 
sea! That was the thrilling experience, a 
few weeks ago, of Capt. John T. Cull, a 
British Royal Air Force pilot stationed in 
Egypt. He was flying along the coast when 
he sighted something resembling a_ huge 
horseshoe on the bottom of the Mediter- 
ranean. He informed an Egyptian archaeol- 


ogist of his mystifying discovery. A diver 
was sent down and he ascertained the 
horseshoe was formed by great columns of 


marble and red granite and the foundations 


of long-forgotten buildings. Among the relics 
he brought up was the head of a marble 
statue of Alexander the Great. Some experts 
believe the ruins represent the lost city of 
Canopus, which was a fashionable seaside 
resort at the time Rome ruled Egypt. 

IKE a tiny gnat in the sky, an air-map- 


4 ping monoplane toiled back and forth at 
18,000 feet over the Mississippi delta coun- 
try, two vears When the film, feeding 
through its camera, came from the develop- 
ing tanks, later on, it recorded two objects 
on the ground that puzzled those who ex- 
amined the negatives. One was a huge ziz- 
zag welt near the Mississippi; the other a 
tree doughnut, a perfect circle of trees en- 
closing a small grass plot and surrounded by 
open fields. 

Both of the objects, the men 
investigation, had interesting histories. 
zig-zag welt dated back to the War of 


ago. 


learned on 
The 
1812. 


It was the last remains of one of the re- 
doubts thrown up to fortify New Orleans 
igamst the British. The doughnut of trees 


marked a long-abandoned loop in the lower 
Mississippi. The river had entirely altered 
its course and a rapidly-growing thicket of 
trees had sprung up in the rich soil of the 
abandoned bed. 

One chance observation from the air, which 
set an airman wondering, resulted in flying 
investigators of the U. S. Department of 
Agriculture making extensive photographs 
of migrating ducks on the water of Chesa- 
peake Bay. 

The pilot was winging his way northward 


over the bay when he noticed a _ curious 
thing. The flocks of floating ducks below 
seemed to form distinctive patterns on the 
water. Can you tell the kind of wild duck 


by the 
the question. 


pattern it makes? He couldn’t answer 
Neither could the Department 


of Agriculture. But the government experts 
were interested in finding out. So, not long 
ago, residents of the region saw an army 


camera plane plow back and forth methodi- 
cally over the bay recording on film the 
duck patterns for study and comparison by 


MYSTERIES OF LAND AND SEA 


(Continued from page 
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government scientists. 

Another army photographer, nearly 3,000 
miles away, caught an air photograph 
of one of the most puzzling of all the 
puzzling mysteries which have been sighted 
from aloft. On the brown, sunburned top 
of a high desert mesa, not far from the 
Mexican border in southern California, his 
camera recorded the white outlines of giant 
men, strange four-footed animals and im- 
mense coiled rattlesnakes cut in the rock 
presumably by some people of prehistoric 
southwestern civilization. 

George Palmer, a commercial aviator fly- 
ing between Blythe, Calif., and Las Vegas, 
Nev., first sighted the mysterious figures on 
the mesa. A searching expedition from the 
Los Angeles County Museum set out to look 
for them. They approached within approxi- 
mately a mile of the spot and inquired at a 
ranch house for large figures cut in the 
earth by the Indians. No one there had ever 
heard of them. It took the camera’s eye 
view aloft to discover their position. 


HIS was done by two Air Corps men, 

Lieut. Minton W. Kaye, pilot, and Sgt. 
Stephen McAlko, photographer. They hopped 
off from March Field, near Los Angeles and 
combed the desert along the muddy flats of 
the lower Colorado. 

“Flying across the desert,” Lieut. Kays 
writes in the Air Corps News Letters, “I was 
overwhelmed by the futility of finding any- 
thing in this great expanse of rock and 
sand. But Lady Luck was riding with me. 
Upon approaching the Colorado River, | 
had hardly made one turn to look the 
country over when I discovered directly 
below me an immense man stretched out 
upon the brown roof of the mesa as though 
he were taking a sun bath or gazing up at 
his Maker. What a thrill I got! I began 
circling, losing altitude, studying the figure. 
So intent was I that I did not notice other 
figures forming a triangle with a base of 
about half a mile. Sergeant McAlko motioned 
to look to one side, and I saw another figure 
of a man and then still another, I noticed 
also that there were figures of animals and 
snakes. 

The 
party to 


next ‘day, the men led the ground 
the spot. The largest of the tri- 
angle of giants. measured 167 feet from 
head to toe and had an arm spread of 
seventy-four feet. The smallest figure was 
ninety-five feet high. They had been formed 
by scraping away the surface material which 
was dark chocolate in color and revealing 
the under rocks which were whitish-tan in 
hue. The secret of these sprawling giants 
remains hidden. Some archaeologists hazard 
the conjecture that they were carved on the 
roof of the plateau, facing upward toward 
the heavens, as a religious ceremony to at- 
tract the attention of the gods gazing down 
from above. 


N YUCATAN, a couple of years ago, relics 
of even older worshippers were brought to 
light by an aerial camera. Buried under a 
green glacier of tropical foliage, ancient 
Mayan temples no white man has ever seen, 
form mounds that rise above the level of the 


jungle. These mounds were recorded on pic- 
tures shot from a flying Sikorsky by Capt. 
Robert A. Smith. 


One photograph alone is enough to make 
an archaeologist’s mouth water. It reveals 
twenty such buried temples dotting the 
jungle within an area of ten square miles— 
temples no scientific expedition has vet been 
able to reach. (Continued on page ror) 
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WORLD’S 
LARGEST 


COMMERCIAL 


AIR COLLEGE 


Parks 
airport, 
Because 


Training for mechanical and flying positions. 
Air College has an investment of $750,000 in 
yuildings, airplanes, engines and eg non 
Parks is a large school, Parks has a large faculty, 
with one or more instructors in each dnerne nt. Each 

vs in his own department and concentrates on his 
particular work. No similar group in any training 
institution in the world is more capably prepared to 
each you... .. 17 specialized instructors, 8 executives 
directly in contact with students, and 16 additional 
employees, assure you of close personal instruction 
Send for a free copy of “Skyward Ho!’’, our 40- 
page illustrated catalog that tells you how to succeed. 


I 
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Section 10-PS, 


P A R K S COLLEGE East St. Louis, Ill. 


Approved by U. S. Dept. of Commerce 
“Skyward Ho!’’ and details of Mechanic 
Pilots E Course (Check which). 














4 Inches of Muscle 
Put On Your Arms 


...or we will refund your money 


The German Iron Shoe Muscle Builder is 
the greatest exerciser made to build 
giant-like oan wide powerful shoulders, 
brawny back and tre mendous chest. 
John Filepone added 5 in. to his arms, EF. 

Peters 1 in. on each bicep the first week, 


SPECIAL FREE OFFER 

The Iron Man’s Famous 60-day illus- 
trated Picture courseof exercise instrue- 
tion, and Strength Resistor is included 
FREE, there bymakingthisthe greatest 
body building offer ever presented. 
Follow the choice of champions and get 
that grip of steel. Ring in now on our 
special offer for the lowest priced and 
biggest result getting exerciser under the 
sun. Send for free illustrated informa- 
tion. No obligation. Print your name 
in margin and mail to-day to 


American Athletic Appliance Co. 
4 Pau! Street 
Dept. PS-10, Philadelphia, Pa. 





This is written in 
one inch — the 
smallest adver- 


WHAT CAN YOU DO 
ay apie ay WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipme nt, tools, games, puzzles, etc., to sell, 
ar os for firms looking for agents. Inch advertisements. like this 

t $31.50. They pay well because they are seen and read by 
400, 000 wide-awake men every month. Interested parties are 
invited to address the Adve "pete De partme! nt, Popular Science 
Monthly, 381 Fourth Ave., w York. 














Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
ibseriptions at the new low price is easy. And you can 
ike good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 381 Fourth 
Avenue, New York. 
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HIGH-FLYING CAMERAS 
UNCOVER MYSTERIES 


(Continued from page 100) 


In the near future, a party of experts from 
the University of Pennsylvania hope to cut 
their way into this Promised Land of 
Archaeology. 

It was on his trip to Yucatan that Capt. 
Smith accomplished one of the cleverest bits 
of camera detective work in the history of 
aerial pictures. 

For years, it has been known that some- 
where under the vast forests of this region 
lie the remains of causeways built by the 
Mayans. Trees growing on such elevated 
highways, Smith shrewdly calculated, would 
rise slightly above the average level of the 
forest and thus would cast shadows when 
the sun’s rays were coming almost parallel 
to the treetops. He took off from the Isle 
of Carmen, in Yucatan, just as the sun was 
tipping the eastern horizon and headed to- 
ward Belize, in British Honduras, out over 
“the desert,” one of the blank spots on the 
map of the world. 

Above this limitless waste of jungle, he 
snapped his pictures. The results exceeded his 
expectations. The photographs showed two 
fine black lines of shadow forming a giant 
X and running across the jungle straight 
as strings for nearly a hundred miles! They 
marked the exact location of the ancient 
buried arteries of travel. 

Shooting a vertical picture during an air- 
mapping job, one of the McLaughlin Aerial 


Surveys photographers recently spotted a 
mystery in connection with an artery of 
travel, not in a Mayan jungle but in the 


heart of New York City. 

The negative showed a crowded section of 
the city near the East River above Four- 
teenth Street. Like toy houses, all the build- 
ings faced the streets except in half a dozen 
places. Here two or three dwellings in the 
middle of a block would be turned squeegee, 
as though someone had gone along and 
twisted them at an angle away from the 
street. While the cameraman was puzzling 
over this fact, he noticed that an imaginary 
line drawn through the curiously-twisted 
dwellings would strike an angling avenue 
running northeast from Astor Place. 

An early map of the city cleared up the 
riddle. The offset houses were still facing 
the ancient line of the Old Fitzroy Road, 
a Manhattan artery which once led from 
Greenwich Village to the East River. The 
road had been abandoned in 1845, nearly 
ninety years before. Yet it was still leaving 
its imprint on the city, an imprint which 
had been lost sight of until the keen eve 
of the aerial camera added the puzzle of the 
twisted houses to the long list of mysteries 
it has discovered from the sky. 


MODEL AIRPLANE FLIES 
SEVENTEEN MINUTES 


LIGHTER than a feather, a one-tenth-ounce 
model airplane, built by John A. Bartol, of 


Roxbury, Mass., circled about for seventeen 
minutes and forty-seven seconds in a New 
York armory recently. The flight of the 


new national record. It 
or very thin 


midget craft set a 
was constructed with microfilm, 
cellulose, covering the wings. 


PLANE CARRIES FOOD 
TO FAMOUS OCTOPUS 


OcEAN crabs are being rushed by plane from 
New York to Chicago for Oedipus, the famous 
octopus at the John G. Shedd Aquarium. 
These crabs come from the New York ee | 
ium and are believed to be the secret of 
Oedipus’ longevity. 
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e Do your w alls 
begin to look 
ashamed ? 


Does it distress you to see those shabby- 
looking cracks and holes that have devel- 
oped in the plaste r...in walls, ceilings, 
corners, around the fireplace, electric out- 
lets or fixtures, over the sink or bathtub? 
With Rutland Patching Plaster, you can 
easily mend them yourself and enjoy the 
satisfaction of seeing your walls once more in 


perfect condition, A few cents per room will 
buy all you need for: permanent job, 
In handy add water and use, 


it geood, 


packages...just 


Rutland Patching Plaster is easier to use be- 
cause it doesn’t set so fast, 
Takes paint or wall paper per- 
fectly. At your paint, wall- 
paper or hardware store. If 
cracks orholesarein portland 


cement or concrete walls, 
walks, driveways, cellar 
floors, ete., ask for Rutland 


instead. 


Clay 


Conercte Patcher 
Made by Rutland Fire 
Rutland. Vt. 


Company, 


Rutland 


PATCHING PLASTER 
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NIGHT LIGHTS YIELD NEW MARVELS 
IN THE GROWTH OF PLANTS 


(Continued from page 33) 


Va- 
not 


growing 
lamps _ is 


cost of 
electric 


have found that the 
rious plants under 
necessarily great. 

The following 
by these men, 
electric current 
kilowatt hour: 

China aster, forced to flower December 30 
after planting in the fall, seven-tenth cents 
per flower. Boston Yellow daisy, produced 
more flowers and longer stems, and flowered 
nineteen days earlier, at a cost of one and a 
half tenth cents. Lilac lavender stocks flow- 
ered twenty-nine days earlier, at cost of 
three and four-tenth cents per flower stem; 
Shirley poppy, as sixteenth-hundredth cents 
per flower, with the unlighted control plants 
not blooming at all. 

The foregoing figures were 
lighting beds from six to ten p.m. 
using eighteen 100-watt lamps to light 
square feet of bench space. 


costs reported 
made with 
cents per 


are a few 
based on tests 
costing three 


obtained in 
each day, 
200 


[ AURIE and Poesch have found that the 
installation of a costly lighting system 
is not necessary. Standard reflectors, sock- 
ets, and other equipment can be used. Care 
must be taken, however, to see that the 
wires are large enough to prevent over- 
loading 

Some of the outstanding facts listed by 
the two Ohio State University investigators 
are 

Clear-glass, gas-filled mazda lamps of 50 


or 100 watt size, burned from six to ten p.m., 
speeded up the blossoming of various potted 
plants, including Calceolaria hybrida, Cin- 
eraria multiflora, and Primula obconica. 

Geranium, Cyclamen persicum, and aspara- 
gus increased in size under similar treat- 
ment 

Among the annuals which exhibited pro- 
nounced differences in blooming periods when 
given four hours of additional light each day 
various 


are snapdragon, coreopsis, chrysan- 
themums, delphinium; gypsophila, fever-few, 
stocks, and many others. Early-flowering 


herbaceous perennials responding to light 
treatments include the Shasta daisy, Coreopsis 
lanceolata, Viola tricolor, Gaillardia grandi 


flora, and Achillea millifolium. 

The burning of lights to give addi 
tional illumination on cloudy days was 
found to be ineffective because the cost 
was too great for the benefits gained. 

Reducing daylight exposure by covering 
with cloth caused early blooming of poin- 
settia, stevia, and chrysanthemums. Black 
sateen cloth, which can be used for sev 
eral years, was found best. It should be 


suspended close to the plants. 
Application of shades too soon after plant- 


ing caused short flower stems. Removing 
them too soon often caused uneven flow- 
ering. Chrysanthemums’ produced under 
shade were the same as_ flowers’ which 
grew normally, except that the stem length 
was somewhat less. By eliminating day- 
light from six p.m. to seven a.m., chrysan- 
themums can be speeded up twenty-five to 
fifty-six days, the tests showed. 
_ the benefit of others who may want 
to apply lighting control to plants, either 
for the purpose of making a greater profit 
or purely for the fun of it, Laurie and 
Poesch have made a few recommendations 
For giving additional light, use 100-watt 
mazda lamps spaced four feet apart either 
way, and eighteen inches above plants. Each 
lamp thus covers sixteen square feet. Turn 


on the light at planting time for most plants, 


and continue treatment until fully grown 
Use long day plants only, those which 
blossom in summer 


For reducing light periods: Plant chry- 


santhemum not later than June 1, and place | 


and around sides when 
Remove shades on 


shades over tops 
plants are six weeks old. 
standard varieties a week or so after ter- 
minal buds show, and on pompons after 
buds show color. For stevia plants, use 
black shades from September on, applying 
them at three p. m. and removing them at 
seven a. m. Continue shading for four weeks. 


R. LAURENZ GREENE and associates 

at the Purdue University Agricultural 
Experiment Station, Lafayette, Ind., have 
been investigating the practical side of plant 
forcing. Their investigations were carried on 
with mazda lamps ranging in size from fifty 
to 1,000 watts, mounted in most cases in bowl 
reflectors and suspended fifty inches above 
the plant bench. Lamps were turned on and 
off with electric time switches, and periodic 
measurements of light intensities were made 
and averaged for each experiment. 

The Purdue tests showed that, in general, 
artificial light used to lengthen daylight 
periods causes earlier flowering, thus re- 
leasing valuable greenhouse space for other 
uses; induces each plant to bear more 
flowers, which helps lower their cost; and 
produces longer flower stems such as most 
persons prefer. 

Other findings of Greene and his associates 
include the following: 

Light from 50- or 100-watt lamps placed 
fifty inches above the plant bench stimulated 
growth almost as well as much larger lamps. 
Low light intensities over relatively long 
night-time periods—ten or more hours— 
were found to be much better than high 
intensities over shorter periods. 

Some plants illuminated only when they 
were very young seedlings responded as 
much as others illuminated during their 
entire life. Some of these plants produced 
blossoms sooner than those which were 
treated all their life; while others seemed to 
derive more benefit from light treatments 
after they were more fully grown. 


Ultra-violet light of wave lengths shorter 
than that in sunlight proved injurious. 
Ultra-violet sources should be screened in 
order to remove the harmful rays, it was 
found. 

An excellent early spring crop of asters 
was produced by electric illumination sup- 


plementing daylight. 

Swiss Giant Blue pansy produced most 
flowers when lighted with a 100-watt mazda 
lamp in a_ white-enameled bowl reflector 
placed fifty inches above the bench and 
burned for ten hours every night during the 
life of the plant. 

Similar conditions caused the Orange King 
calendula to produce flowers in greater num- 
ber and with longer stems 

Easter lilies seemed to 
earliest when given treatments with a 500- 
watt lamp for five hours each night, during 
the first twenty days after the plants ap- 
peared above the soil. 


produce flowers 


YEAR’S DIRTIEST DAY IS 
FOUND BY WEATHER MAN 


To THE hottest day of the year, the cold- 
est day, and the wettest day of the year, 
meteorologists are now adding to the record 
the dirtiest day of the year. The New York 
City Meteorological Observatory recently re- 
ported that December 19 was the dirtiest 
day of 1932. On that date, there was an 
average of 3.96 tons of dust and dirt per 
cubic mile of air above the city. The clean- 
est month of the year was April. 
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nae Mylene: startles radio world by offering this 


~ 16-tube De luxe ALL-WAVE radio... finest 
id development of its 14 years of experience as leading 
st radio manufacturer . . . at sensationally low price of only 
$49.50. Buy this bigger, better, more powerful, clearer-toned 
eS radio... direct from Midwest ay ag - _ @ positive 
saving of 30% to 50%. Brings in broadcasts from stations 9 
d 10,000 miles and more away. Gives complete wave length WORLDS 
d coverage of 9 to 2,000 meters (33 megocycles to 150 KC). ZAM APVEATE 


This super-powerful, super-selective radio has FIVE distinct PVN TI BPEL 3 
ie wave bands .. . ultra-short, short, medium, broadcast and 
h long . . . putting whole world of radio at your finger tips. 
Now, listen in on all U. S. programs . . . Canadian, police, 
amateur, commercial, airplane and ship broadcasts... and 
world’s finest short wave programs. Midwest users regularly 
, log such stations as: GSC, London—VK2ME, Sydney, Aus- 
tralia—JIAA, Tokio, Japan—RW50, Moscow, Russia, ete. 
Never before so much radio for so little money. Don’t 
buy any radio until you learn about this greatest of radio 
values! Send coupon or postal today for money-saving facts! 


40 NEW 1934 FEATURES _ . ae 
Try this Midwest radio... in your own home... . for thirty witht New Deluxe Auditorium Type 


days before you decide. See for yourself the 40 new 1934 fea- 
tures that insure amazing performance. For example—Auto- Pp t A — ia ’ 
matic SELECT-O-BAND (exclusive with Midwest), simplifies 

short wave tuning by instantly pointing out wave length of 
station. Other featuresinclude: Amplified Automatic Volume 
Control, New-Type Tubes, 16 Tubes, Bal- 
anced Unit Superheterodyne Circuit, Vel- 
vety Action Tuning, Super Power Class 
“A” Amplifier, 29 Tuned Circuits, New 
Duplex-Diode-High Mu Pentode Tubes, 
No-Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, 
Centralized Tuning, 7 KC Selectivity, New 
Thermionic Rectifier, etc. These and 

many additional features are usually found s. what you ask for it. 

only in sets selling from $100 to $150. eet ye eg ee 


DEAL DIRECT WITH LABORATORIES 


Increasing costs are sure to result in 
higher radio prices soon. Buy before the 
New Style Consoles big advance . . . NOW, while you can 
fare eg Mn Midwest take advantage of Midwest's amazingly 
a Se a ao low prices. No middlemen’'s profits to 


plete line of beautiful, i , « - , 
artistic, de luxe con- pay! You save from 30% to 50% when 





















“‘Out-Performs $200.00 Set’”’ 


“Am writing this unsolicited letter in 
regard to my Midwest radio. It is more 
than you claim forit in many regards. It 
is more selective than any radio that I 
have come in contact with. It will whip 
or outperform any set even above the 
$200.00 class and it must be great when 
your competitor owns up that it is super- 
ior to any machine that hesells. I have 
received South American stations and 
European stations during the short time 
that I have had the set. I consider 
that the Radio is, worth three times 
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